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TO THE 
RIGHT HONOURABLE 


THOMAS 


Earl of Arundel and $ urrey, 


Earl Marſhal of 
ENGLAND, de 


Right Honourable, 


HE good Affection y ou 
bear to all kind off L 
ing, and in particular 
to the Mathematicks, 
makes me adventure to 


preſent your Lordſhip with this Tractate 


e Arithmetick, becauſe that Art, com- 


| pared with * Mathematical Sciences , 


| 15 as the Primum Mobile, in reſpect of 
the 


The Epiſtle Dedicatory. 

the othor inferior Orbs : For as the Poets 
uſed in times paſt to ſay of Venus, Sine 
Cerere & Baccho Friget Venus, ſo 
may I alſo confidently. averr of them, with- 
out Arithmetick they are Poor, ond 
without Motion, Preſuming therefore 
that your Lordſhip, loving the Art, can- 
not di ſaffect the Artiſt, nor his inten- 
tion to do good in that kind, I am bold 
to ſhelter this Treatiſe nnder your Lord- 
ſhip's Protect ion, humbly intreating your 
gracious Acceptation, and earneſtly de- 
Fring for ever to remain 


Your Honours, in al! 


Service affectionately 


devoted, 


EPDM. WIN CATE. 
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IPREFACE 
+ 


JOHN KERSEY, 


| BOU T the Year 1629. our 
Learned Country -Man Edmund 

| Wingate, Eſquire, Publiſhed a 
” Treatiſe of Arithmetict divided 

into two Books, the one entituled Natural 
Arithmetick, and the other Artificial Arithmes 
tick; and in regard his principal deſign in 
that Treatiſe was, to remove the difficul- 
ties which ordinarily ariſe in the practice of 
Common-Arithmetick, by the help of artificial 
or borrowed Numbers, called Logarithms , 
3 (whoſe proper work is to perform Multiplica- 

E ion by Addition; Diviſion by Subtraction, Ne) 
F * he 


The Preface, 


he did then in his ſaid firſt Book omit di- 
vers pieces of Common or Practical Arith- 
metick, which, for the perfect and univer- 
fal underſtanding thereof, were neceſſary to 
have been inſerted : But after the firſt Im- 
preſſion of both thoſe Books was ſpent, our 
{aid Author being importuned to take care 
of the ſecond Edition, he promiſed his Af 
ſiſtance therein; yet his other neceſſary Em- 
ployments not permitting him to purſue his 
{aid Purpoſe, he was pleaſed to impart his 
Thonghts concerning the ſame unto me, to- 
gether with his requeſt, that I would puruſe 
the ſaid firſt Book, and ſupply it with ſuch 
pieces of Practical Arithmetick, which for 
the reaſons aforeſaid were wanting in the firſt 

Edition. | 

In purſuance of which requeſt, I have 
contributed my Talent towards perfecting 
this Tractate, upon our Author's Founda- 
tion; partly in his Life-time, to his good 
liking, and partly ſince his Deceaſe, 1n ſe- 
veral Editions committed to my Care to be 
* for the Preſs; wherein I have u- 
ed my beſt endeavours, as well to pre- 
ſerve this Book as a Monument of our ſaid 
Author's worth, as alſo to make it a com- 
pleat Store-houſe of Common , ; 


| De Preface. 

from whence the ingenious may be fur- 
niſh'd with the excellencies of that Art, 
in reference both to common Affairs, as al- 
ſo to the practical Parts of the Mathema- 
ticks. And in order to thoſe ends I have 
made theſe following Alterations and Addi- 
tions; namely, 

Firſt, For the Eaſe and Benefit of ſuch 
Learners, who deſire only ſo much Skill 
in Arithmetick, as is uſeful in Accompts, 
Trade, and ſuch like ordinary Employ- 
ments; the Doctrine of whole Numbers, 
(which in the firſt Edition was inter- 
mingled with Definitions and Rules con- 
cerning broken Numbers, commonly cal- 
led Fractions) is now entirely handled 
apart, And to the end the full know- 
ledge of Practical Arithmetick in whole 
Numbers might more clearly appear, I 
have explained divers of the old Rules in 
the firſt five Chapters, and framed anew 
the Rules of Diviſion, Reduction, and the 
Golden Rule, in the ſixth, ſeventh, eighth, 
and ninth Chapters; fo that now Arith- 
metick in whole Numbers is plainly and 
fully handled before any entrance be made 
into the craggy Paths of Fractions, at the 
ſight whereof ſome Learners are ſo dif 

A 4 cCourageqd, 


2 S | A 2 
thematicks, I have in a familiar Method des 


The Preface. 


| couraged, that they make a ſtand, and 


cry out, non plus ultra, there's no progreſs 
tarther 


Secondly, To aſſiſt ſuch young Students 


as defireto lay a good Foundation for the at- 
raining of a general Knowledge in the Ma- 


livered the entire Doctrine of Fractions, 
both Vulgar and Decimal, which was omitted 
in the firſt Edition; and have alſo new! 
framed the Extraction of the Square and 
Cube Roots, in a method which by Expe- 
rience is found to be much eaſter than that 
commonly uſed heretofore, and is exactly 
{vitable to the Conſtruction or Compoſition 
of Square and Cube Numbers. | 
Laſtly, I have added an Arhendix, which 
is furniſhed with variety of choice and de- 
lightful knowledge in Numbers, both Practi- 
cal and Theoretical. In all which perfor- 
mances, I have earneſtly aimed at Truth, 
Perſpicuity, and exact Correction, both of the 
Text and Numbers; ſo that I hope this Book 
is now ſupplied with all things neceſſary to 
the full Knowledge and Practice of Common 
Arithmetict, the uſefulneſs whereof is ſo ge- 
nerally known, that there will be no need 
of Arguments to «excite any one that de- 


fires 


— 


The Preface. 


fires his own or the Publick Good, to be 
acquainted with ſo excellent an Art. | 

But if the more curious Artiſt, after he 
is well exercis d in vulgar Arithmetick, de- 
fires farther inſpection into the Myſteries 
of Numbers, his beſt Guide is the admira- 
ble Art called Algebra; the Elements where- 
of I have expounded at large in a Treatiſe 
lately PubliſÞ'd. 2 | 


JOHN KERSEY. 


THE 


The Contents of the Appendix. 


| Cha. Pag: 
* Oncerning Contractions in the Rule of 
Three, — — pz 11509 
* Rules of Practice by Aliquot parts 2[315 
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Practical Queſtions about Tare, Tret, Loſs, 
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* Increſt of Money, with Tables to value) 

Annuities, &c. at any rate per centum 58 

from 4 l. to 121. andthe manner of making 513 

thoſe Tables. —ů — . — 
* A Demonſtration of the Rule of Three — 61440 
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CHAP. 1. 


Concerning Notation of Numbers. 


| J. RITHMETICKXisthe Artof Ac- 
; compting by Number. As Magnini- 
2 | tud&or Greatneſs is the Subject of 


Geometry, ſo Multitude or Number is 
that of Arithmetick. 2 


IT. Number is that by which every * 
thing is numbred; or that which an- 2 


ſwers 


| 2 Notation. Book T. 


ſwers this queſtion, how many ? (unleſs it be an- 
ſwered by nothing :) So if it be asked how many 
days are in a week, the anſwer is ſeven, which is 


called number. Y 

II. The Notes or Characters, by 
The Charders which Number is ordinarily expreſ- | 
2222 ſed are theſe; 1 one, 2 two, 3 three, 
4 four, 5 five, 6 ſix, 7 ſeven, 8 eight, 
9 nine, © nothing, 5 | 

IV. Theſe Notes or Characters are either ſigni- 
ficant figures, or a Cypher. | ko 
V. The ſignificant figures are the firſtnine; viz. 
1,2,3,445,6,7,8,9,. The firſt whereof is more parti- 
cularly called an Unit, or Unity, and the reſt are 
ſaid to be compoſed of Unities: ſo 2 is compoſed 
of two Unities, 3 of three Unities, &c. 

VI. The Cypher 1s the laſt; which though of it 

ſelf it ſignifies nothing, yet being annexed after 
Any of the reſt, it encreaſeth their value: As will 
appear in the follow ing Rules. 

VII. Arithmetick hath two parts, Notation and 
Numeration. 

VIII. Notation teacheth how to expreſs, read, or 
declare, the ſignification or value of any num 
ber written; and alſo to write down any Number 
propounded, with proper Characters in their 


due places. 3 
The PI IX. A number Said to have ſo ma- 
Degree of wy ny places or degrees, as there are 


* Characters in the number; viz. when 

* divers figures, whether they be in- 
termixt with a Cypher or Cyphers or ndt, are 

placed together like letters in a word, without any 

Point, comma, line, or other note of diſtinction inte- 
| poſed 


Chap. I. Notation. 


poſed, all thoſe CharaQters make but one number, 
which conſiſts of ſo many places as there are Chara- 
cters ſo placed to one another: ſo this number 205 
conſiſts of 3 places, and this 30600 of five places, &c. 
X. Notation conſiſts in the knowledge of two 
things; viz. the Order of places, and the Value of 
every place in any number. | | 
XI. TheOrder oftheplaces is from the The 0rder' of 
right hand towards the left: So in this P/«ces in any 
number 465, the figure 5 ſtandeth in the em 
firſt place, 6 in the ſecond, and 4 in the third; 
likewiſe in this number 7560, a Cypher ſtands in 
the firſt place, 6 in the ſecond, 5 in the third, and 
7 in the fourth. | | 
II. The firſt place of a Number, The value of 
(which as before is the outermoſt to- Pieces in any 
wards the right hand) 1s called the * 
place of Units or Unities; in which place any fi- 
gure ſig nifieth its own Simple value: fo in this 
number 465, the figure 5 ſtanding in the firſt place 
ſignifieth five Unities, or five. | 
XIII. The ſecond place of a number is called the 
place of Tens; in which place any figure ſignifieth 
jo many Tens as the figure containeth Unities: ſo 
in this number 465, the figure 5 in the firſt place 
ſignifieth ſimply 5, but the figure 6 in the ſecond 
lice ſignifieth ſix tens, or ſixty. | | 
XI. The third place of a number is called the 
place of Hundreds: in which place any figure ſig- 
nifieth ſo many Hundreds as there areUnities con- 
tain'd in the figure: So in this number 465, the fi- 
gnre 4 igthe third place fignifieth four Hundreds: 
wherefore if it be required to read or pronounce 
this number 465, you are to begin on the left hand, 


and 


4 Motation. Book I. 

and according to the aforeſaid rules to pronounce 
it thus, four hundred ſixty five, likewiſe this num- 
ber 315 is to be pronounced thus, three hundred 
and fifteen: and this number 205, two hundred 
and five; alſo this number 500, five hundred. 
Whence it is manifeſt, that although a Cypher of 
it ſelf ſignifies nothing, yet beiug placed on the 
right hand of a figure it encreaſeth the value 
thereof, by advancing ſuch figure to an higher 
place than that wherein it would be ſeated, if the 
Cypher were abſent. 
The true reading or pronouncing the value of 
any number written, as alſo the writing down any 
number propounded, depends principaly upon a 
Tight underſtanding of the three firſt places be- 
forementioned, and therefore I ſhall adviſe the 
Learner to be well exercis'd therein, before he 
proceeds to the following Rules. 

XV. The fourth place of a number is called the 
place of Thouſands (that is, any number of Thou- 
ſands under ten thouſand ;) the fifth place tens of 
thouſand ; the ſixth place hundreds of thouſands ; 
the ſeventh place Millions; (a Million being ten 
hundred thouſand; the eighth place tens of Mil- 
lions ; the ninth place hundred of Millions ; the 
tenth place thouſands of Millions; the eleventh 
place tens of thouſans of Millions ; the twelfth 
place hundred of thouſands of Millions : And in 
that order you may conceive places to be continu- 
ed infinitely from the right hand towards the left, 
each following place being ten times the value of 
the next preceeding place; but to give games to 


them would be both a troubleſome and unneceſ- 
ſary task. 


I. 


Chap. I. of Numbers. 5 

XVI. From the Rules a;oregoing, an eaſie way may 
be collected to read or expreſs the value f 
of a Number propounded, Viz. Let it Lg of 
be required to read or pronounce this i 
W number 521426341. Hrſt, Diſtinguiſh by a Com- 
ma, or Point, every three places, beginning at the 
right hand,» and proceeding towards the left, ſo 
will the aforeſaid number be diſtinguiſhed into 
parts, which may «be called Periods, | 
and ſtand thus, 521, 426, 341. Where A Period, 
you may note the firſt period towards 
the right hand to conſiſt of theſe figures 341, the 
ſecond of theſe 426, and the third of theſe 521. Se- 
condly, read or pronounce the figures in every Pe- 
riod as if they ſtood apart from the reſt, ſo will the 
firſt Period be pronounced three hundred forty one, 
the ſecond four hundred twenty fix, and the third 
five hundred twenty one. Thirdly, to every Period 
except the firſt towards the right hand, a peculiar . 
denomination or ſirname is to be applyed, Vix. the 
ſirname of the ſecond Period, is Thouſands; of the 
third, Millions; of the fourth, Thouſands of Milli- 
ons, &c. Therefore beginning to pronounce at the 
higheſt Period, which in this Example is the third, 
and giving every Period its due ſirname, the ſaid 
number will be pronounced thus, Five hundred twen- 
ty one Millions, four hundred twenty ſix Thouſands, three 
hundred forty one. 

Note, When a number is diſtinguiſhed into Pe- 
riuds, as before, the higheſt Period will not always 
compleatly conſiſt of three places, but ſometimes 
of one place, and ſometimes of two, nevertheleſs 
after ſuch Period is pronounced as if it ſtood a- 


part, the due ſirmame is to be annexed; fo this 
B num- 


ounced 


— 
— 

8 
2 


four thouſands, 
* 


y number pro- 


* 
— 


and to be pron 
a Number which is written 


Notarion 


well underſtood, will ſufficiently inform 
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thus, 3, 204, 689. 


g or reading of 
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Three Millions, two hundred and 


fix hundred eighty nine. 


VII. The aforeſaid Rules for the right pro- 
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21IXXI. 
300XXX. 
40]|XL. 


4 Illi. or thus IV. 49 XLIX. 


VII. 60|L.X. 
80 VIII. or thus IX. | 89|LXXXIX; 
9 pl or thus IX. oO C. 

| 200|CC. 


E. 


. 
EE * —— 
[59|EVITIT. or thus IR. 


i | M= COC 
12JXII. 400 CCCC. 
18]X VIII. or thus IIXX.|500[D. or thus 19. 


19]X VIII. or thus XIX. — DC. or thus IC. 
DCC. or thus DCs 


>. * 1 


— 


"—_— 


vco[Cl9. or thus M. 
ho CID. CIO. 
30000 CID). CIO. Clg: 
500 . | 
10 — 


un 


Fooo 1000. 
100000|CCCIHJ)7. or thus CM. 


5000009000. 
1000000|CCCCl. 9900. 


1903|MDCCUL © 
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CHAP: . 


Book 1 


Concerning Eng liſh Money, Weights, Mea- 


ſares, &c. 


LTM things expreſſed by Numbers are principally 
KK Money, Weight, Meaſure, Time, and things 
accompted by the dozen : Of the three firſt of theſe, 
there are infinite kinds and varieties according to 
the diverſity of the ſeveral Common-wealths in which 
they are uſed, all which here to produce were 
both endleſs and needleſs: wherefore we intend 
here to treat only of ſuch Money, Weights, Mea- 
ſures, &c. as ate uſed in this Nation, being indeed 
only neceſſary for our preſent purpoſe, of fu 


II. The leaſt piece of Money uſed in Eng- | 


land is a Farthing, from whence this follow- 


ing Table is produced. 
I Farthing 
4 Farthings 
12 Pence 
20 Shilling: 


Engliſh (or ſterling) Money is ordinarily written 
down with Pigures after this manner. 


. 


7 


make 


J. 8. 


34—13 
O9 O5 
69 — 00 


05 


10 


I Farthing. 


1 Penny. 


I Shilling. 
I Pound. 


2 * 
1 
5 


O 


80 — OO — 07 —2 


Of Engliſh 
Money. 


2 
* 


Chap. 11. Of Engliſh Money, &c. 

The firſt Rank of the ſaid Numbers ſignifies thir- 
ty four pounds, tifirteen ſhillings, five pence, two far- 
things: the ſecond Rank expreſſeth nine pounds, five 
ſnillings, ten pence, one farthing : the thirdRank, ſix- 
ty nine pounds, no ſhillings, ſix pence, three far- 

things, Cc. | 
III. The ſmalleſt Weight uſed in England is a 
grain, that is, the weight of a grain of % 5,4. l. 
Wheat well dried and gathered out of compoſttione 
the middle of the ear, whereof thirty ponderum 
two make another weight, called aPeny- 5* Hen. 3. 
weight, and twenty Peny- weight, maks an Ounce 
Troy. | , ; 
Here obſerve, That by the Statutes quoted in the 
Margent, the weight of two and thirty 
grains of Wheat make a peny-weight, 31 Kd. 1 1. 
which weight being once diſcovered by 76 * 
two and thirty ſuch grains, the ſaid In. 3. 5. 
peny- weight (being the twentieth part 2 
of an ounce Troy) is uſually ſubdivided into four 
and twenty parts only, called alſo Grains, as ap- 
pears by the enſuing Table. 


| A Table of Troy Weights. Troy weight. 
24 Grains of Wheat 24 Artificial Grains, 
on 


24 Grains 1 Peny weight. 
20 Peny Weight I Ounce. © 
12 Ounces © 1 Pound Troy. 


Troy Weight is ordinarily written down with Fi- 
gures after this manner. C | | 
lb, ) 05. | P- w. gr. 


00 1 0706 
R O—— 


B 3 The 


10 H Engliſh Money. Book 1, 

The firſt rank of the ſaid numbers expreſſeth ſe- 
venteen pounds, five ounces, thirtèen peny weight, 
. thirteen Grains of Troy weight: the ſecond rank, no 
pounds, eleyen ounces, ſeven peny weight, fix 
grains: and the third, no pounds, no ounces, five 
peny weight, and twenty grains. 

Now this Troy weight ſerveth only to weigh 

Bread, Gold, Silver, and EleQuaries. 


Malynes le 
3 A bo ; And here obſerve alſo by the way, 


b. | 
Ps ſcribeth a form how to keep the Mo- 


ney of England at a certain Standard. 
For about two hundred years before the Con- 


queſt, Osbright a Saxon, being then King of Eng- 


land, cauſed an ounce Troy ot Silver to be divided 
into 20 pieces, at the ſame time called Pence; and 


ſo an ounce of Silver at that time was worth no 
more than twenty pence, or one ſhilling eight 


pence, which continued at the ſame value until 
the time of Henry the ſixth, (ho in regard of the 


enhancing of Money in Foreign Parts) valued the 


ſame at thirty pence, ſo that then there were ac- 
cordingly thirty pieces made out of the Ounce, 
and the old pieces went then for three half- pence, 


until the time of Edward the Fourth, who valued 


the Ounce at forty pence, and then the old pieces 
went for two pence apiece. After this, Henry the 


Eight valued the Ounce of ſterling Silver at forty 


five pence, which value continued until Queen 


I Elizabeth's Time, who yalued the ſame Old pence at 
| Three-pence the piece, ſo that all Three-pences 


_ coined by the ſame Queen weighed but a peny 
weight, and every Six-pence two peny weight; 
229 10 ig like manner the Shilling and other pieces 

5 F 


that Troy weight regulateth and pre- 


ee Bf HR 


Chap. II. Meights, Meaſures, &c. 11 
accordingly; which made the ounce Troy of Silver, 
to be valued at ſixty pence or five ſhillings, as it 
now remains at this day without alteration. 

IV. The weights uſed by Apotheca- | 
ries are derived from a pound Troy, Apotbecaries 
which is ſubdivided as in the following weights. 
Take >. | 

A Table of Apothecaries Weights, » 

+ A Pound Troy + C12 Ounces. 

5 An Ounce is equal) 3 Drams. 

3 A Dram _ unto ) 3 Secruples. 

I AScruple LC. Grams. 
So that if you were to expreſs in Figures twelve 
pounds, ten oupces, five drams, two Scruples, and 
ſixteen grains: alſo three pounds, five ounces, ſeven 
drams, one ſcruple, and two grains, the ordinary 
way to write them down is briefly thus: | 


Wo Os 8 7 OE I 


03 ——05 7 
V. Beſides Troy weight before mentioned, there 
is another kind of weight uſed in England, called 
Avoirdupois weight, a pound whereof is equal unto 
14 Ounces, twelve peny weight Troy. This Avoir- 
dupois weight ſerveth to weigh all kind 
of Grocery-ware, as alſo Butter, Cheeſe, Malynes ib, 
Fleſh, Tallow, Wax and every other 8 49. 
thing, which beareth the name of Garbel, and where- 
of iſſueth a refuſe or waſte. | 
VI. Avgirdupois weight is either greater or leſs, 
VII. The greater is, when one hun- | 
dred and twelve pounds Avoirdupois 4997 4upors | 
are conſidered as one intire weight Geer weigh. 
Ds com 
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commonly called anHundred weight, and then ſuch 


Hundred weight is ſubdivided firlt into four quar- 


ters, and each quarter into eight and twenty Pounds: 


again, each Pound into four quarters, or (if you will 
be more exact) into 16 Ounces, and if you pleaſe 
each Ounce into four Quarters. But ordinarily a 
Pound is the leaſt quantity that is taken notice of 
in Avoirdupois groſs weights. 


A Table of Avoirdupois greater Weight. 


28 Pounds | A Quarter of 112 lb. 
4 Quarters Fos 4 Hundred weight. or 1 1 2 lb. 


20 Hundred One Tun. 


So that if you were to expreſs by Figures eight 
Hundred, three Quarters, aud five Pounds; like- 
wiſe, ſeven Hundred, one Quarter, and ſeventeen 
Pounds; the ordinary way to write them down is 
briefly thus, 


Tec lb. 
8— 3 
7 1 17 


| Avoirdupois leſ- 


is, when a. Pound is the higheſt name 
ſer weight. 


or Integer, each Pound being ſubdivi- 

ded into ſixteen Ounces, and each Ounce again into 

ſixteen Drams, and if you pleaſe each Dram into 

ow Quarters, as by the ſubſequent Table is mani- 
eſt. | 


A Table of Avoirdupois leſſer Weight. 
4 Quarters of a Dram ; : Dram. 


16 Drams make v1 Ounce. 
16 Ounces 1 Pound. 


80 
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So that if you were to expreſs by figures eighteen 
Pounds, twelve Ounces, five Drams, and three quar- 
tets of a Dram ; likewiſe five Pounds, no Ounces, 
twelve Drams, and one quarter of a Dram, the or- 
dinary way to write them down is briefly thus, 
15. 0 5. z q. 


18 I2 


© 3 
5 .. 1 

IX. The meaſures uſed in England are either of 
Capacity or Length. | 

. The meaſures of Capacity are thoſe which 
are produced from Weight, and they are either Li- 
quid or Dry. | 

XI. The Liquid meaſures are thoſe, | 
in which all kind of Liquid ſubſtances Liquid Mes- 
are meaſured, and they are expreſſed in * 
the Table following. 


A Table of Liquid Meaſures. 
i Pound of ws 1 C1 Pin. 
Troy weight . 
2 Pints I Ouart. 
2 Quarts 23 Pottle. 
2 Pottles II Gallon. 
8 Gallons | 1 Hrkin of Ale, 
| Soap, Herring. 
9 Gallons _ Z \ 1 Firkin of Beer. 
10 Gallons and an f 41 Erbin of Salmon or 
balf 0 Eels. 
2 Firkins r Kilderkin. 
2 Kilderkins. 1 Barrel. 
42 Gallons . II Trerce of Wine. 
53 Gallons | 1 Hopſhead. 
2 Hogſheads 1 Pipe or But. 
2 Pipes or Buts 1 * I Tun of Wine. 


XII. Dry 


— 
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XII. Dry meaſures are thoſe, in 
- Dry Meaſures, Which all kind of dfy ſabſtances are 
meted, as Grain, Sea-coal, Salt, and che 
like ; their Table is this that follows: 
A Table of Dry Meaſures. 


1 Pint er 
2 Pint, | 1 Ouart. 
2 Ouarts 1 Pottle. 
2 Pottles 1 Gallon. 
2 Gallons - © | Peck. 7 
4 Pecks 241 Buſhel land meaſure, = 
5 Pecks | E 1 Buſhel water meaſure % 
8 Buſhels Quarter. 
4 Quarters | -| 1 Chaldron. 
5 Quarters i | 1 Wey. 
2 Weys J r Laſt. 
Zong Mea XIII. Long Meaſures are expreſ' in 
ſures, this Table following. 
3 Barly Corns in 1 I Inch. 
length 5 | "2 
12 Inches 1 For. 
3 Foot or 16 Nails o ! 1 Tard. 
3 Foot nine Taches > 8 4 1 El. 
6 Foot or 2 Tard. Rf, 1 Fathom. 
5 Yards and an half 1 Pole or Perch. 
40 Poles or Perches 1 Furlong. | 
8 Furlongs J L1 Engl Is A. le: 
4 ALSO 
16 F842 £1 Tard. 
203 i” 1 El Engliſh. ; 
I2\3<C3 Stn Flemiſh Ell or- Auln. 


Nbre, That a Yard is uſually ſubdivided into 4 
Quarters, and each Quarter into 4 Nails. | 
And each Ell into 4 Quarters, but each Quarter 
of an Ell contains 5 Nails. | 


XIF. Su: 
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XIV. Superficial or ſquare Meaſures 7,4 Olea 
or Land, are ſuch as areexpreſs'd in the ſures. 
JJ Table following. 
= 40 Square Poles 
or Perches 
4 Roods 1 Acre. 
640 Acres | | Mile. 

So that if you would expreſs by Figures theſe 
quanrtties of Land, viz. Thirty ſix Acres, three 
Roods, twenty Perches: alſo ſeven Acres, no Roods, 
thirty two Perches; the ordinary way to write them 
down is thus, 


"I Rood or quarter of 
an Acre. 


ke 


. P. 
36 3220. 
7 0232. 
XV. A Table of Time is this that follows. Time. 
1 Minute 1 {Tr Mute. 
60 Minutes i { 1 Hour. 
24 Hours L | 1 Day natural. 
7 Days 5 1 Week. | 
4 Weeks Si 1 Month of twenty 
13 Months | | eight days. 
1 Day, and I Tear very near. 
6 Hours 4... a 


But in ordinary computations of time, the whole 
Vear conſiſting of three hundred ſixty five Days, is 
divided either into twelve equal Parts or Months; 
each Month then containing thirty Days and ten 
Hours: or elſe into twelve unequal Kalendar 
Months, according to the antient Verſe : 
Thirty Days hath September, April, June, and No- 
vember ; | | | | | 
February bath twenty eight alone, each of the reſt 
Wh thiry :e: 


Not 7 


— WO 
1 


OS — _—, 
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Note; That every Leap-year (which happeneth 
once in four Vears) containeth three hundred ſixty 
ſix Days, and in ſuch Vear February containeth 
twenty nine Days. 133 . 
VI. Of things accounted by the dozen, a Groſs i 


is the Integer conſiſting of twelve do- iſ 

of things ac. zen, each dozen containing again 
_— by the twelve particulars : ſo that if you would 
den-. expreſs in Figures, ſeven Groſs, four 
Dozen, and five Particulars; alſo four Dozen and 


eight Particulars, they may be briefly written thus. 
G. D. P. | 8 


704 ———05 
O o - OB 
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J C Notation of Numbers, and how 
1 thereby the quantities of things are uſually 
expreſt, a full Declaration hath been made in the 
preceeding Chapters: Numeration enſueth, which Wl 
comprehends all manner of operations by Numbers. 
Il. In Numeration, the four primary or fun- 
damenral operations (commonly called Species) 
are theſe, Addition, Subtraction, Multiplication, 
and Diviſion. „ 4 
III. Addition is that by which divers Numbers 
are added together, to the end that their ſum, ag- 
zrezate, or total, may be diſcovered. 
44%, in Addition, place the Numbers given, 
| 4 00 
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one above another in ſuch ſort, that 
like places or degrees in each number Addition 


may ſtand in the ſame rank: that is, —_ "one 
Units above Units, Tens above Tens, enten. 


= 


's Hundreds above Hundreds, & c. So 

- WW theſe numbers 1213 and 462 being gi- 1213 
a ven to be added together, you are to 462 
d order them as you ſee in the margent. 

E1 V. Having thus placed the Numbers; and drawa 
da line under them, add them together, beginning 
s. with the Units firſt, and ſaying thus, 2 and 3 make 


ceed to the ſecond Rank and ſay, 6 and 

1 make 7, which write under the ſe- 1213 
cond Rank (being the place of tens) 452 
again 4 and 2 make 6 which write — 
under the third Rank. Laſtly, write 1675 
down 1 being all that ſtands in the 
fourth Rank, ſo the ſum of the ſaid given Num- 
bers is found to be 1675, and the operation will 
ſtand as in the Margent. 


In like manner the numbers 2315, 2315 
7423, and 141, being given to be ad- 7423 
ded together, their ſum will be found 141 
to be 9879, and the operation thereof 


will ſtand as you ſee in the Example. 9879 

VI. When the ſum of the Figures of any of the 
W Ranks amounts unto ten, or any number of tens 
W without any exceſs, write down a Cypher under 
that Rank; but when the ſum ofany Rank exceeds 
ten, or any number of tens, write down the exceſs 
under ſich Rank, and for every ten contained in 
the ſum of any Rank, reſerve an Unit or 1 in 
your mind, and add ſuch Unit or Units to the Fi- 
| | gures 


5, which write under the Rank of Units, then pro- 


- 


— waa >. *. 
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gures of the next Rank towards tlie left hand; ſo 
the numbers 4937, 9878, and 394 being given 
to be added together, the operation 

4937 will be thus, viz. beginning with 
9878 the rank of Units, I ſay 4, 8 and 7 
394 make 19, wherefore I write down 9, 
15209 the exceſs above ten, and carrying 1 
in mind inſtead of the ten contain- 

ed in the faid 19, I ſay 1 andg ( being the 
towermoſt figure of the ſecond rank) make 10, 
which added to 7 and 3, the other figures of the 
ſame rank, the whole ſum of them is 20, where- 
fore ſetting down a Cypher under the line in that 
rank (becauſe the exceſs above the two tens is 
nothing) Icarry 2 to the third rank, and ſay 2 
and 3 (3 being the lowermoſt figure of the third 
rank) make 5, which being added to 8 and 9 (the 
other figures of the ſame rank) the ſum of them 
is 22, wherefore writing down 2 (being the ex- 
ceſs above the two tens) under the line in the third 


rank, I carry 2 in mind (becauſe there were two 


tens in 22) to the fourth rank, and ſay 2 and 9 
make 11, which added to 4 makes 15, this 15 be- 
cauſe it is the ſum of the laſt rank I write totally 
down under the 1ine, on the left hand of the Fi- 
gures before ſubſcribed ; ſo the ſum of the three 
Numbers given is found to be 15209, as in the 
Example. | 
2 JI. When numbers given to be 
Addition Num added, do expreſs things of di- 
bers of 41vers Pe. vers Denominations ; firſt write 
1 them down orderly (according to 
the Examples in Chap. 2.) then after a line is 


drawn under them all, begin to add the r | 
gf 


Ff p Oz 


«4 ö 
. 
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Hof the leaſt Denomination, and if the ſum of them 
amounts to one Integer, or many Integers of the 


next greater Denomination, with ſome exceſs of 


the leſs Denomination, write down that exceſs; or 
Na Cypher when there is no exceſs, under the line, 
so as it may ſtand under the leaſt Denomination, 
and keep thedaid Integer or Integers in mind, to be 
FF added to thoſe of the next greater Denomination, 


n the left hand: But when the ſum of the num- 
ers of the leaſt Denomination amounts not to 


4 one Integer of the next greater Denomination, ſet 


down the ſum it ſelf under the line; then add the 
Integer or Integers kept in mind (when any hap- 
pens) to the numbers of the next greater Denomi- 
nation on the left hand, and proceed to add 
them, as alſo thoſe of every greater Denomination, 
in like manner as above 1s directed, untill you 
come to the numbers of the greateſt (or higheſt) 
Denomination, which are to be added according to 
the fore-going Rules Y. and VI. of this Chapter. 


| | So theſe ſeveral ſums 24/.——1 35.— 54.—— 3f. 
JJ Alſo 12/.-— 06.— 8d. and 5l.——18.-— 2f. 


being propounded to be added, their total ſum is 
421. I 25. 24. -—— If. For having 
written them down orderly according to the ſe- 
cond Rule of the Second Chapter, and drawn a 


line underneath, I begin with the F arthings firſt, 


and ſay, two Farthings and 

three Farthings make five J. d. Ff. 
Farthings, that is, one Peny 24—13—05—3 * 
with a Farthing over and 12—00—08——9 


above; wherefore ſetting 05—18—00—-2 


down 1 under the Deno- 


carry 
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| carty one Penny to the denomination of Pence, t ben 
1 fay, 1, 8, and five pence make 14 Pence, which 
contain one Shilling and two Pence, wherefore writ- 
ing two under the denomination of Pence, I like. 
wiſe carry 1 Shilling to the denominat ion of Shil- 
lings: Then adding the ſaid 1 Shilling unto 18 Shil- it 
lings and 13 Shillings, the ſum Will be fund 1 Pound 

and 12 Shillings, wherefore ſetting down 12 under 9 
the denomination of Shillings, I carry 1 Pound in 3 
mind unto the denomination of Pounds ſaying, 1 

Pound in mind, together with 5, 2, and 4 Pounds 1 

which ſtand in the firſt rank of Pounds, make 12 
Pounds, wherefore (according to the ſixth Rule of 1 
this Chapter) I write 2, the exceſs above 18, un- 
derneath the ſaid firſt rank of Pounds, and carry 15 
in mind for the ſaid 10 to the ſecond tank of 
Pounds, then ſaying in like manner; 1 in mind, to- 
gether with 1 and 2 which ſtand in the ſecond 
rank of Pounds make 4, whfch 1 write underneath 
the line, that done, I find the total of the three ſums M 
propounded to be 42/—125.—and 2d.— 17. 
In like manner 310. O5 9z.--19 p. w.- 15 gr. Alſo 
21b.— 0 02.—3 p.w.—7 gr. Alſo ob. iO 
6 p. w.—0 gr. And © 10.9 . —0 p. w. — 17 gr. 
being given to be added together, their ſum will be 
found 7 1h. —o1 9 p. w. — 15 gr. and the AJ 
work will ſtand thus, 4 
th. o. pi. w. gr. 


3 19 ——15 j 

P 02 0 03—07 1 
oo to- — 22 2 
00 — by! OUS BIRT FE, 


O | 2 4 : 1 13 
— ep 


4 * 
* 
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hen Note, In adding together the Numbers in the 
uch 1aſt Example, it muſt be remembred that twenty 
rit- WF four Grains make one Penny- weight; twenty Pen- 
ke - ny- weight one Ounce; and twelve Ounces one 
bil- Pound Troy (as before declared in the third Rule 
bil- of the ſecond Chapter ;) And then you are to pro- 
und ceed according to Rule VII. of this Chapter. 
der More Examples of Rule VII. are theſe following, 
ia which preſuppoſe the Learner to be well exercis d 
, 1 in the Tables of Chap. 2. that he may readily know 
ads what Integers are to be carried from every leſſer 
_ BW Denomination to the next greater. 
of | 
in- Addition of Engliſh Money. 
/ 7 lb. 4. A, f. J. Fs. ; d. 
2 230 17 —10——110—13——05 
F 3; p Oy -—— 
h 052 OF —— CO——--O O oo 10 
= boo OO OB—--11 © -IO 03 
506——13 00— - 21 0 15 — 086 
ſo OD pe —, J —— OG —--3 | ———— 17 08 


= - — 
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Addition of Troy Weight. 
Ib. o. p. w. gr, ox. p. w. or. 
23 — 536——13— 16 


17 10o—15— O7 208 11— 10 
23325 ——06-—-19--——20 | 63 — 10 — Og 


49 ——11—07.—12 | 099 00— 12 
* | —u— . — 


— — . — — — 
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Addition of Avoirdupois Weight. | 


een n e ee 
2222 3 — 13 4 — 1 — 12 
576 .—1— 171 5— 10 — 14 


| 628—2— 15 11210, 60 
412010 


— r 9 * 
1 ü — — 


—B — 


| . 39 —-02 — 0,5 


— 
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yards, 4. nails, | Ells. 4. nail. 
3— —3———2 2 et. [ 
„ cortices. Sort enemas | © 716 .— Wan r 
1222 0 —— 1 09 
29 —— 1221 
— — — — . = | 
81 — 2 —.— 33 — 5 3 8 3 2 
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CHAT. W. 
Saleralkiun of whole Nambers. 


IQubtraction is that by which one number is ta- 
ken out of another, to the end that the re- 
mainder or difference, between the two numbers 
given may be known. . 
I. The Number out of which the Subtraction is 


to be made, muſt be greater, or atleaſt, ;. .._ _ 
equal with the other. As you may Sub- nr tongs .f 
tract, 4347 or 9478 outof 9478, ſocan gdenvininazion; 
you not ſubtra& 9478 out of 4347. 
III. In ſubtraction rank the two given num- 
bers one under the other as in Addition, with 
this caution, that the number placed upperm 
may exceed, or at leaſt be equal unto the other: 
So if the number 4347 be given to be ſubtrated 
from 9478, I order them as in the Margin: then 
proceeding to the Subtraction, I ſay 7 taken out 
of 8, there remaias t, which I place E--- 
in the ſame rank under the Line. 9478 
In like manner 4 being taken out 4347 
of 7, the remainder is 3, which like- 5131 
wiſe Fſet under the line in the neRkt 
rank; again taking 3 from 4, the remainder is 
, which I likewiſe place under the third rank; 
laſtly, ſubtracting 4 from 9, thete will remain 353 
which 1 ſubſcribe under the fourth rank; ſo the 
whole operation being finiſhed, I find, that if 4347 
be taken out of 9478, the remainder is 3131, or 
(which is the ſame) the difference between the 
numbers 9478 and 4347 is 5 - 31 a$in the at.” 
| 82 | 
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In like manner if 106 be ſubtracted from 2856 the 
remainder will be found 2750; for 

2855 after the numbers are orderly ranked, 1 
106 begin at the place of Units, and ſay, 
—— 6 from 6, there remains nothing; 
2750 wWwherefore ] ſubſcribe o, then proceed- 
ing tothe ſecond rank, I ſay, if o (orfno- Þ 

thing) be taken from 5, there will remain 5, which 

I alſo ſubſcribe under the line; again 1 from 8, there 
remains 7: laſtly, o from 2, there remains 2. See | 
the work 1n the Margin. ory 7; 
V. When any of the figures of the number given 
to be ſubtracted is greater than the upper figure 
out of which it is to be ſubtracted, you muſt borrow ? 
10 of the next rank towards the left hand, and add 
the ſaid 10 to the ſaid upper figure, then from the 
ſum of ſuch Addition ſubtract the lower figure 
and ſet down the remainder: In this caſe the figure 
of the next rank which is to be ſubtracted; muſt 
be eſteemed an unite greater than it is; wherefore 
keeping one in your mind add it to the next figure 
of the number given to be ſubtracted, and deduct- 
ing all out of the figure above it, proceed in like 
ſort till you have finiſhed the whole operation. Ex- 
ample, Let it be required to ſubtract 374 out of 
8023. Having ranked them as before, I ſay 4 
out of 3, that cannot be, wherefore borrowing 10 
of the next rank, and adding the ſame to the ſaid 
3, I fay 4 out of 13, there remains 9; then wri- 
ting 9 under the line, and carrying 1 in my mind, 

I fay 1 and 7 make 8, 8 out of 2 that cag- 

8023 not be, but 8 out of 12 (12, becauſe 10 be- 
374 ing borrowed, and added to 2, makes 12) 
7649 thereremains 4,which I ſubſcribe * the 
| ne; 
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line; again 1 in my mind being added to 3 makes 
4, 4 out of nothing, that cannot be, but 4 out of 10 
there remains 6, which I likewiſe ſubſcribe. under 
che line; laſtly 1 in mind being taken out of 
8 there remains 7. Thus you ſee that the remain- 
der after 374 is ſubtracted from 8023 is 7649. 
Note diligeatly, that as often as 10 is borrowed, r 1 
muſt, be kept in mind to be added to the figure 
ſtanding in the next place of the lower number, 
and the ſum of ſuch Addition muſt be ſubtracted 
from the upper place; bur if it happen that there 
is no figure in the next place of the lower num- 
ber, then the 1 in mind muſt be ſubtracted from 
the upper place, (as in the laſt rank of the laſt Ex- 
SF ample.) Another Example. Let it be required to 
ſubtract 92 from 62801. Having placed the great- 
er number uppermoſt, and the leſſer orderly un- 
derneath, I begin at the place of Units, 

and ſay, 2 from r I cannot take, but -6280r 
borrowing 10, and adding it to the 92 
ſaid 1, I ſay 2 from 11 there re- ꝛxw 
mains 9, which I ſubſcribe under the 62709 
line; then I proceed and ſay, 1 in mind 

witho, makes 10, 10 out of o I cannot take, but 
borrowing 10, I ſay 10 out of 10 and there re- 
mains o, wherefore I ſubſcribe o under the line; a- 
gain, t in mind out of 8, there remains 7; then 
becauſe there are no more Figures in the lower 
number, I ſay o out of 2 there remains 2; laſtly, o 
out of 6 there remains 6; therefore I conclude that 
62801-exceeds 92 by 62709. 

V. If the numbers propounded Subtraddion of num- 
have divers denominations, place bersof divers deno- 
them as before, and beginning with 14027 

* C 3 the 
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the leaſt denomination firſt, ſubtra&t the lower | 


number from the upper when it may be ſubtract 


and place the remaiader underneath ; but if it af þ 
pen that the lower number cannot be raken out of 


the upper, you muſt borrow an luteger of the next 


greater denomination on the left hand; which In- 


teger, after it is converted iato the ſame denomi- 


1 
\ 
- 
. 
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nation with the ſaid upper number, muſt be added 


to it : Then from the ſum of ſuch Addition, you are 
to ſubtract the lower number, and write down the 


remainder, keeping 1 (that is the Integer borrow+ 


ed) in your mind, to be added to the next place of 
the number given to be ſubtracted, as before: So 
gol.——145.——10d.—3f. being ſubtracted from 
1244.—117.—74.— 1f. the remaigder is 33ʃ. 
— 165.—84.—27. For beginning with the Far- 


chings, I ſay, 3 Farthings out af 


J. 3 d. f. 1Farthing Icannot take, where- 
124—11—07—1 fore borrowing 1 Penny (that 
99—-14—10—3 is an Integer of the next great- 


33—16—08—2 er denomination) and having 


converted this Penny into 4 
Farthings, I add them to the aforeſaid 1 Far- 
thing; ſo the ſum is 5 Farthings, out of which 
ſubtracting 3 Farthings, there remains 2 Farthings, 
which I place underneath the denomination of 
Farthings; then proceed to the next denominati- 
on, and {ay i: Penny which I borrowed and 10d. 
make 1 1d. this 114. out of 74. I cannot take, where- 
zore borrowing 1 Shilling or 12d. and adding 124. 


to the ſaid 7d. the ſum is tod. from which I 


ſubtract the Aid 114. fo there remains 8d. which I 
ſubſcribe under the denomination of Pence; again 
1 Shilling which I borrowed being added to bode 

; . re, "lf | „ N ma des 


2 A wo * - * e 
: * 1 7 x - r 
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30s. the Queſtion is how much of | 


Firſt, I add together the ſeveral 
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makes 15s. which I caunot f btrat out of 115. 
and therefore I borrow 1 Poy:d or 20s. which be- 
ing added to the ſaid 115. masses 315 from which 
ſubtracting 15s. there £104.25, 15s. ich h- 
ſcribe under the denomination of ns; thra 
carriyng 1 Pound which 1 borroweo ta lower 
place of Pounds, I ſay 1 in mind with © makes 1, 
which taken out of 4, there remains 3 ; n one 
of 2, I cannot take, but 9 out of 124 io being bore 


rowed and added to the ſaid 2, according to. che 
fourth Rule of this Chapter) and there remains 3. 


Laſtly, i (for the 10 that was borrowed) heing tay 
ken out of 1, there remains nothing; and ſo at laſt 
I find, that if A. being indebted to B. in 124— 116. 
74. — 1f. hath paid in part thereof 90. — 14.1. 
——10d.—3f. there remains yet undiſcharged 33] 
— I 6,,—8d.—2f. | x 

VI. When many numbers are given gubtradion of 
to be ſubtracted from a number pro- many numbers 


pounded, you mult firſt add thoſe fromone number, 


numbers together, according totheRules of the third 
Chapter, and then the ſum found is to be ſubtracted 
from the number firſt propounded. Example, A. 
deing indebted unto B. in 3240!. paid thereof at one 
time 7002. at a ſecond payment 1236. and at a third 


. 
= 


3240 The Debe 


* 


the debt remained undiſcharged ? 


ſums paid, and find the total to be 700 
22411. this I ſubtract from 32401. 1236  Zayments 


ſo there remains gl. undiſcharg- - 395 


ed as you ſee by the operation 2241 Total paid 
In the Margin. 9g reſt unpaid 


C4 2 8 Saks 
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A ot” Another Example of 


The Debt $00—00—o00 like nature. A. being 


——-— indebtedtoB. in 500!. 
* 340 —12—06 paid in part thereof 
eng 13—18--03 at one Payment. 340ʃ. 
17—16—10 —-125.—. 08d. at 
| a ſecond Pay ment 131. 
Paid in all 372—07—07 —186.— 3d. at a 
Reſt unpaid 127—12—05 third 174.164. 
— 104. the Queſtion i is how much was in arrear ? 
Here if the operation be proſecuted as before it 
will appear that there was 1271. —— 12s, — 05. 
unpaid : See the work in the Margin. 
VI. Addition is proved by Sub- 
The proof of. traction, and Subtraction by " Addi. 
Addition and tion. For having added divers num- 
Sub tration. bers together , if yon ſubtract one 
' * + of them out of the ſum, the remaia- 
der muſt he equal to all the reſt, as you may 
obſerve by the Example following, viz. ſuppoling 
52 ttheſe 4 numbers are given to be 


ef - 


: I” added viz. 236, 452, 29, 217. and 
— that their ſum is found to be 934 


452 834 (by the Rules of the third Chap- 
29 236 ter) it is required to prove whe- 
217 698 ther the ſaid ſum be true or not; 
934 to perform this, I draw a line 
698 - under the uppermoſt number 236, 
7 to ſeparate: it from the reſt, and 
"ſeek the ſum of all the numbers given, except 
that uppermoſt, which ſum I find to be 698. Then 
- ſubtract the ſaid uppermoſt number 236 from 
934, (the total ſum of all the numbers firſt 
found) and becauſe the remainder 698 is the wich 
WI 
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Nich the ſom of all the numbers, excluding the up- 
Epermoſt, 1 conclude that the ſum of all the num- 
ers firſt found was truly computed. 

nn like manner is Subtraction proved by Addi- 
9 ion, for if you add the remainder, and the num- 
oer given to be ſubtracted together, the ſum 


1 1 


muſt be equal to the 


number out of- which Example 1. Example ww 
the Subtraction is J.. d. 
made, fo if 4347 ont of 9478 | 24—13-—07 
de ſubtracted from ſ#brr. 4347 j 19—15—08 
9408 the remain- Reſt 5131 | 04—17—11 
der is 5131, for Proof 9478 } 24—1 3-—07 


it 5131 be added to 
43, the ſum is 9478, which is the ſame with 
the number out of which the Subtraction was 
made. Again, if a Servant receive 24.137 
d. and lay out or disburſe 191. I 56. 
84d. there muſt remain in his hands —4l. 
—. 11d. for this being added to 1 gl. 
— Is. ——084. which was the Mony he 
expended, the ſum will be equal to 241. 
I 35. 074. (being the Money wherewith he 
was firſt charged.) 
= More Examples of Subtraction are theſe that 
follow. 


Subtraction of Engliſh Money. 


3 4 4 5 
Rec. 3090—10—07—1 | 24 —00—00—0 
paid 0914 —08—3 | 2d — 1. — © 
reſt 2990—15—10—2 | 18—02—09—r 
— — — mm—_— — — 
proof 3000=10=072) 24—00—00—0 
| Sub- 
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Sßubtraction of Troy Weight. | 
W. oz. pw. gr. | o. p. w. gr. if 
| Bong, 352—10—13—15 205— 13— 19 
Sold II ee 118— —16—-20 

n ence ee Ts ad | 
Ref 332—10—16—21 86—--16—-23 3 
| ——— 


205—--13——-19 


Proof | 352—10—1 3—15 


Subtrattion of Avoirdupois Weight. 4 
. & i 


e lb. 
Bought 256—2.———23 | 25 —13— 12 : 
Sold 079 3—26 0 —14—13 
2 ee | — ry | 


Proof 256.—2——23 | 25—15=12 1 


Subtraftion of Superficial Meaſures of Land. 4 
Acres, Roods, Perch. | A. R. p 


Bought 7 80—-—22—— 35 2040--—TI- — 20 
Sold 090 —.3—- 36 919——3— 30 


Proof r 35 | 2040.— 1. —-20 


| Queſtions to exerciſe Addition and Sulvraction. 


1 
2. 
4 
N 
* 
* : 
[9 
ne 
1 
1 


2. 1. Two perſons, A. and B. owe ſeveral debts ; 
the leſſer debt being that of. A. is 304 fl. the diffe- 
rence of their debts is Fas what is the _ of B? 


Queſt 


Arf. . 
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Queſt. 2. Two Perſons A. and B. are of ſeveral 
Ages, the Age of tlie elder,being that of A. is 70, 
the difference of their Ages is 19, what is the Age 
of B? Anſwer, 51. | 884 
4 Queſt. 3. What number is that which being ad- 
ded to 168 maketh the ſum to be 205 ? Anſ. 37. 
J Queſt. 4. The ſum of two Numbers is 517, the 
leſſer is 40, what is the greater? Avr/. 477._ 
Oueſt. 5. A certain Perſoa bora in the year of 
our Lord 1616, delired to know his Age in the Year 
1676, what was his Age? Auf: 60. . 
Queſt. 6. The greater of two numbers is 130, 
their difference is 49, what is the leſſer number? 


Anſ. 81. 


CHAP. v. 
Multiplication of whole Nambers. 


J. Ultiplication teacheth how by two Num- 
bers given to fiad a third, which ſhall con- 

tain either of the numbers given ſo many times as 
the other contains 1 or unity. | 
II. Of the two numbers given in Multiplication, 
one (which you will) is called the Multiplicand and? 
the 78 the Mulciplicator, (or both are called fa- 
II. The number fought, or ariſing by the mul · 
tiplication of the two numbers given, is called the 
Product, che Fact, or the Rectangle: ſo if 5 be 
; | | > given 


2 
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given to be muktiplicd by 3 or 3 by 5, the product 


is x55, that is 3 times 5, or 5 times 3 makes 15: and 


here 5 may be called theMoltiplicand,and 3 the Mul- 
tiplicator, or 3 may be called the Multiplicand, and 
5 the Multiplicator; and as 3 (one of the two nun- 
bers given) containeth 1 or unity thrice, ſo 15 the 
product containeth 5 (the other givea number 
thrice ; likewiſe as 5 (one of the given numbers) 
contains unity 5 times, ſo 15 (the product) con- 
tains 3 (the other given number) 5 times. 

I. Multiplication is either ſingle or compound. 
F. Single Multiplication, is, when 
Single Multipli» the Multiplicand and Multiplicator 
IPs conſiſt cach of them of one onely fi- 
gure as in the laſt Example. In like manner if you 
multiply 9 by 5,the product is 45, this is like wiſe ſin- 
gle Multiplication: now the ſeveral varieties of ſin- 
gle Multiplication are well exprels'd 1 in the Table 
following, uſually called Pythapora's Table. 


The Table of Multiplication. 

a4-34-43:5 1 6 21-1. 
2146810 12 1416 

3169112 15 | 18 21/24 


I | 
The uſe of the Table is this, having Ins figure 
_ given 


or both, conſiſts of more figures than 
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given to be multiplied by another to know the pro- 
duct of them, find the multiplicand in the top of 
the Table. and the multiplicator in the firſt Co- 
lumn thereof towards the left hand; this done, 
in the angle of poſition juſt againſt thoſe two fi- 
gures you ſhall find the product. So 9 being given 


do be multiplied by 5. 1 find 9 in. che top of the Ta- 


ble, and 5 in the firſt Columa towards the left ha 
then carrying my Eye from 5 in a right line equi» 
diſtant to the upper ſide or top line of the Table, 
until I come to that ſquare which is directly under 
9, I find 45, which is the product required. The 
particular varieties of this Table ought to be learn- 
ed by heart, (that is, a Man muſt beable to give the 
Product of any ſingle multiplication, without the 
leaſt pauſe or ſtay) before he can readily work 
compound multiplication, as will turther appear 
hereafcer. | 

VI. Compound Multiplication, is when the mul- 
tiplicator and multiplicand,either one 

Compound Mul- 

one. plication. 

VII. In compound Multiplication, when the num- 
bers given do end with ſignificant figures, place 
them as in Addition and Subtraction. So 134 be- 
ing given to be multiplied by 2, place them 
thus: Then proceeding to the multiplication 134 
ſay thus 2 times 4 is 8, which write un. 
der the line in the rank of your multiplying 268 


figure; again, ſay 2 times 3 is 6, which like- 


wiſe write under the line ia the next rank: Laſtly, 


2 times 1 is 2, which being likewiſe written down 
under the line in the next rank, che product is diſ- 
covered to be 268, and the work will ſtand as in 
the Margin. Vll. When 
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VII. When the Multiplicator conſiſts of more 
figures than one, as many figures as it hath, ſo ma- 
ny ſeveral products muſt be ſubſcribed under the 
line, which at laſt being added into one ſum, gives 
you the total product of all. S0 1232 being given 


1232 
23 
3696 
—2464 
28336 


I 321 
7:5 $TRY 
3963 
2642 
1321 
162483 


in the Marg 


to be multiplied by 23, the operation 
thereof will ſtand thus, for 1232 being 
multiplied by 3, ( according to the 
laſt Rule) the product is 3696. Again; 
1232 being multiplied by 2, the pro- 
duct is 2464, which ſeveral products, 
after they are placed in their due or- 
der, (that is, the firſt figore ariſing in 
each product under his reſpective mul- 
tiplying figure) and added together, pro- 
duce 28336, the product required: In 
like manner 1321 being given to be mul- 


tiplied by 123, the product is 162483, 


and the operation will ſtand as you ſee 
in. 


H. When the product of any of the particular 
figures exceeds ten, place the exceſs under the line as 
before, and for every ten that it ſo exceeds, keep 
one in mind to be added to the next Rank. 


Example, 3084 being given to be 
multiplied by 36, the work will ſtand 
thus; for 6 times 4 being 24, I write 
4 under the line, and reſerve 2 in mind 
for the two tens; then | ſay 6 times 8 
is 48, unto which if I add 2 kept in 


mind, the whole is 50, wherefore ſub⸗ 


ſcribing o in the next rank under the line o (be- 


cauſe there is no excels of 50 above 5 tens) I re- 
ſerve 5 in mind for the 5 tens; again, I ſays times 


nothing 
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nothing is nothing, to which adding 5 that I kept | 
in mind, the whole will be but 5, which I likewiſe 
ſubſcribe under the line in the next rank; again 6 
times 3 is 18, which (in regard 3 is the laſt figure 
of the multiplicand) | write wholy down; ſo that 
the particular product ariſing from the multiply- 
ing figure 6 is 18504 . In like manner proceeding 
with che multiplying figure 3, the particular pro- 
duct ariſing will be 9252. Laſtly, theſe ſeveral 
products being placed in due order, and added to- 
gether (after the manner of the 8th Rule of this 
Chapter) will give 111024, which is the total 
product ariſing from the multiplica- 
tion of 3084 by 36, and the operation 5073 
EX will ſtand as in the Margin. After the ____256 
ſame manner if 5073 be given to be 30438 
multiplied by 256, the product will be 25365 
found to be 1298688, and the operati- 1014 
on will ſtand as you ſee in the example. 1298688 
 X. When the two numbers given 
to be multiplied, do one or both of them end 
with a Cypher or Cyphers towards the right hand, 
x multiply the ſignificant figures in both numbers, one 
by the other, neglecting ſuch Cyphers, and when 
the multiplication of the ſignificant figures is fini- 
F ſhed, annex on the right hand ef the number pro- 
= duced by the multiplication the Cy- 
2X pher or Cyphers with which one or 43100 
both of the numbers firſtgiven did end, 15000 
ſo will the whole give you the true 2155 


1 — demanded : Example, 43100 431 
being given to be multiplied by 

ooo the product will be found 
for omitting the Cyphers which ſtand 


4 
« 


* 
1 
A 
1 


646 FOOOOO 


We — —— ̃ ́H 2 — 
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in the laſt places towards the right hand as well in 
the multiplicand as the multiplicator, I multiply the 
ſignificant figures: 43 1, by the figures 15 (according 
to the former Rules,) ſo there will ariſe 6465, to 
which annexing on the right hand all the Cyphers 
before omitted, the true product will be 646500000 ; 

more Examples hereof are theſe following. kt 


43125 $108000 
1500 1235 
21 5625 | 25540 1 
43125 „ e nene 
— 518 
64687500 — — 
638500000 


II. When in the multiplicator Cyphers are in- 
cluded between ſignificant figures, multiply by the 
faid ſignificant figures, neglecting ſuch Cyphers or 
Cypher, but obſerve diligently to ſer the particular 
products of the ſignificant figures in their due places 
according to the 8th Rule of this Chapter. So if 

Js 324 be given to be multiplied by X 

56324 20c06, I firſt multiply the whole 
20006 multiplicand 56324 by 6, and place 

the product orderly underneath. the 

337944 line, then paſſing over the threeCy- 1 
112648 phers, I multiply 56324 by 2 and 
— place 8 (which is the firſt exceſs of 1 

1126817944 this particular product) directly un- 

der the multiplying figure 2, and the reſt in 
their order, fo at laſt the true product will be 
found 1126817944, and the work will ſtand” as 
you ſee in the Example. * UGG 


" Gs * 
. = 
1 
— 
Ore 4 | 
1 


Chap. V. of whole Numbers. 
More Examples hereof are theſe that follow. 


3094 23765 
18. 10302 
12376 47539 
3094. 71295 
321776 23765 
244827030 


Note, That one of the principal cantions to be 
obſerved in Multiplication, is the due placing of 
the particular products ariling by each multiply- 
ing figure; and that may be performed either by 
taking care to place the firſt figure or Cypher which 
ariſeth in each Product under the reſpective multi- 

lying figure; or at leaſt the firſt place ariſing 
in the ſecond Product muſt ſtand under the ſecond 


a þ place of the firſt Product, and the firſt place of the 


third particular Product, under the third place of 


' AM the firſt, &c. 


XII. When a number is given to be multiplied 


6 by ſa number that conſiſts of 1 (or an unit) in the 
f flirſt place towards the left hand, and a Cypher or 
X Cyphers on the right hand of fuch an unit (ſuch are 


10, 100, 1000, 1000, &c. the multiplication is per- 
formed by annexing the Cypher or Cyphers of the 
multiplicator at the end (to wit on the right hand) 


of the multiplicand ; fo if 326 be given to be mul- 

= tiplied by 10, the Product is 3260; if by too, the 
Product is 32600; if by 1000, the Product is 
AX 326000; in like manner if 170 be multiplied by 
10, the Product is 1700 ; if by 100, 17000, &c 


VII. When more numbers than 
two are given to be multiplied one by — cvs Mut- 
the other, that kind of Multiplication "#999 
's D 15 
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is called Continual, and is thus per formed, viz. firſt 
multiply any two of the numbers given one by the 
other, then multiply the Product by another of the 
numbers given, and this product by the fourth num- 


till every one of the given num- 
18 bers hath been made a Multiplica- 
tor, ſo the laſt product is the true 


4. : , 
1 roduct required. Example, if 4, 
17 From. 1. 18 — given to be mul- 

— —. tiplied continually, firſt 18 multi- 
44 plied by 4 produceth 72, which 

23 multiplied by 22 (the third num- 


1584 Prod. 2. her) produceth 1584, the laſt pro- 


f duct or number required. See the 
work in the Margin. The proof of Multiplication 
is by Diviſion as will appear by the next Chapter. 


1 


* —_— —————Y 


CHAP. VL 
Diviſion by whole Numbers. 
J. T NIviſion is that by which we diſcover, how 


or (which is the ſame) it ſheweth how to divide a 
number propounded into as many cqual parts as 
you pleaſe. | 
II. In Diviſion there are always three remarkable 
Numbers which are commonly called by theſe 
Names, the Dividend, the Diviſor, and the Quotient. 
III. The Dividend is the Number given to be di- 
vided into equal Parts. | 


ber given (if there be ſo many) and in that order 


often one number is contained in another; 
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IV. The Diviſor is the Number by which the Di- 
vidend is to be divided ; that is, it is the number 
XE which declarech into how many equal parts the di- 
*X vidend muſt be divided. 

. The Quotient is the number ariſing from the 


4 diviſion, and ſheweth one of the equal parts requi- 


red; ſoif 15 were given to be divided by 5, or in- 
to 5 equal parts, the number ariſing, or one of 
the equal parts will be 3, for 5 is found three 
times in 15: And here 15 is the Dividend, 5 the 
Dipviſer, and 3 the Quotient. 
V1. Diviſion being the hardeſt leſ- _ 

ſon in Arithmetick, muſt be heedfully 2 by 4 
intended by the Learner, for whoſe gle figure. 
eaſe I ſhall uſe my utmoſt endeavours to make the 
way ſmooth by 'Rules and Examples, beginning 


4 | with the eaſieſt firſt, which will be in that caſe when 
the Diviſor conſiſts of one figure only; for example, 


Let it be required to divide 192,by 8,or 192 pounds 


into 8 equal parts or ſhares ; here 192 is the Pivi- 


J dend, 8 is the Diviſor, and the Quotient or one of the 
equal parts 1s ſought. 
VII. Place a crooked line at each end of the 


Y Dividend, that on the left hand ſerving for the 


® place of the Diviſor, and that on the right for the 


Quotient; then if the Diviſor be a ſingle figure, 
2X ſubſcribe a point under the firſt figure of the Divi- 
dend towards the left hand, if ſuch firſt figure 
be either equal unto, or greater than the Diviſor, 
but if ſuch firſt figure be lefs than the | 
Diviſor, put a point under the next What the di- 
place of the Dividend; which number 2 


ſo diſtinguiſhed by the point may be 
called the Dividual; ſo in the example 8) 1920 
D 2 given 


40 Diviſion Book I. 
given in the 6th Rule, 192 being the Dividend and 
8 the Diviſor, I ſubſcribe a point under 9, not un- 
der 1, becauſe it is leſs than the Diviſor. This done 
the Dividual, or number whereof the queſtion muſt 
be asked, is 19. 

VIII. Having thus prepared the numbers, ask 
how often the Diviſor is contained in the Dividual, 
and write the number which anſwers the queſtion 
ig the Quotient; then multiply the Diviſor by the 
number placed in the Qxotient, and ſubſcribe. the 
product underneath the Dividual. Laſtly, having 
drawn a line funder the product, ſubtract it from 
the Dividual, and ſubſcribe the remainder orderly 

| underneath the line. So demanding how 
8) 192 (2 many times the Diviſor 8 is found in the 


16* Dividual 19, the anſwer is two times, 


wherefore I write 2 in the Quotient; then 
multiplying the Diviſor 8 by 2 (the num- 
ber placed in the Quotient) the product is 16, which 
I ſubſcribe orderly under the Dividual 19; and after 
a line is drawn underneath the product 16, I ſubtract 
it from the Dividual 19, and place the remainder 3 
underneath the line. age? 
IA. Put another poiat under the next place of the 
dividend towards the right hand, and bring down the 


Figure or Cypher ſtanding in that place to the re- 


mainder ; that is ſet it next after it, ſo the whole will 
be a new D:vidual : Thus a point being placed under 

2 which ſtands in the next place of the 
8) 192 (2 Dividend, I write 2 next after (to wit 


16* on the right hand of) theremainder 3, ſo 


32 is 32 anew Dividual, or number where- 
of the ſecond queſtion muſt be asked, 
and the work will tand as you ſee in the Example. 


X. A 


1 
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X. A new Dividual being ſet apart, renew the que- 
ſtion and proceed according to the 8th Rule of this 
Chapter. Thus demanding how often the Diviſor 8 
is found in the Dividual 32, the anſwer is four times 


wberefore write 4 in the Quotient, then multiply ing 
the Diviſor 8 by 4 (the figure laſt placed in the 


Quotient ) the product is 32, which I ſub- | 
ſcribe under the Dividual 32, and after a 8)192(24 


line is drawn underneath, I ſubtract the 16 
product 32 from the Dividual 32, and 


2 
there being no remainder, I ſubſcribe o 2 


under the line, ſo the whole work being = 

finiſh'd, the Quotient is found to be 24, 

and the operation ſtands as you ſee in the Example; 

wherefore I conclude, it 192 pounds be equally di- 

vided amongſt 8 Perſons, the ſhare of each Perſon 

will be 24 Pounds. | 
A ſecond Example. Let it be required to divide 


936 Pounds into 9 equal parts; having diſtinguiſh- 
ed the firſt Dividual by a point, (according to the 7th 
2 Rule of this Chapter) I demand how often the Di- 
* viſor 91s found in the Dividual 9, and 5 

= finding it once contained ia it, I writex 999360. 


in the Quotient; then multiplying the 
Diviſor 9 by 1, the product is 9, which I 9 
ſubſcribe under the Dividual 9, after o 
this, a line being drawn under the 


b product 9, I ſubtract it from the Dividual 9, and 
there being no remainder, I place a o underneath 
T the line, as you ſee in the Example. | 


Again placing a point under 3 which 9)936(10 
ſtands in the next place of the Dividend, 9 
I tranſcribe the ſaid 3 next after the re- % 


maindero for a newaividual, then asking 


ED os * D 3 how 
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how often the Diviſor 9 is contained in the Divi- 


dual 3, and not finding it once contained therein, 


write o in the Quotient, and now becauſe the 
product which ought to ariſe from the Multiplica- 
tion of the Diviſor by o (the Cypher laſt placed in 
the Quotient) amounts to o, the Dividual 3, out 
of which that product ſhould have been ſubtracted, 
remains the ſame withaut alteration ; wherefore 
after a point is ſubſcribed under ſix, the next place 

of the Dividend, I annex 6 to the 
9) 936 ( 104 Dividnal 3, ſo there will be a new 


1 Di vidual, to wit 36, then deman- 

9 ding how often the Diviſor 9 is 
—036 found in the Dividual 36, the an- 
26 ſwer will be 4 times; wherefore I 
8 place 4 in the Cuotient, and multi- 


plying the Diviſor ꝙ by 4, the pro- 
duct is 36, which I ſubſcribe under, and ſubtract from 
the dividual 36,10 the remainder is o, thus the whole 
work being ſiniſht, the Quotient is found to be 104, as 


you ſee in the Example; wherefore I conclude, if 936l. 


be divided equally amongſt 9 Perſous, the ſhare of 
each will be 1044. In like manner if 296163 be di- 
vided by 7, the Quotient will be 42309. 
The ſubſtanceof The whole work of Diviſion is 
diviſion by what briefly contained in this following 
method ſoever. Verſe. | 
Dic quot, multiplica, ſubduc, transferque ſecundum. 
Or thus, 
Firſt you muſt ast hom oft, in Quotient anſwer male; 
Then Multiply, Subtratt, a new Dividual take. 
A Compendious XI. When in the Diviſion the 
way of dividing Diviſor conſiſts of à ſingle Figure 
by a (gle pure» only, the Quotient may be written 
+ a 


a. 


* 
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down, and all the operation performed in mind, wich- 
ont writing down any part thereof, ſo 82506 being 
given to be 3 — 8 _ two equal parts, 
the work will be thus, The Di- 
& -;/or 2 is found in 8 four times; 282508041253 
in 2 once; in 5 twice, and there will remain 1, 
which 1 being ſuppoſed to ſtand before (to wit, on 
the left hand of )the Cypher,makes1 o,then I ſay 2 is 
found in 10, 5 times; and laſt of all in 6, 3 times; 
ſo that the true Quotient or one half of the given 
number $2506 is found to be 41253. | 
In like manner if _ be _ to be divided 
b or iato 3 equal parts, the 
nd che Diver 3 3)82596(27502 
is found in 8 twice, and there will remain 2, which 2 
being ſuppoſed to ſtand before (to wit, on theleft 
hand of) the following 2, makes 22; then I ſay 3 
is found in 22, 7 times; in 15, 5 times, in o not at all, 
and laſtly in 6 twice; ſo that the true Quotient or one 
of the 3 equal parts required is 27502: After the 
X ſame manner may diviſion be wrought by any ſin- 
geile figure, without much charge to the memory. 
Note, Here the Learner may ask I note, concerning 
* what ſhall be done with the laſt the remainder after 
remainder, if any happen, when te Diviſion is end- 
the Diviſion is finiſhed ? For a full % I 4 bappen. 
* anſwer to this, I refer the Reader to the Note in the 
fifth Rule of the ſeventh Chapter; yet I ſhall here 
= propound an example where the faid caſe happens, 
v.. Let it be required to divide 351 by 8, or 351 
Pounds equally amongſt 8 Perſons; now if the opera- 
tion be proſecuted according to the 5 
for mer rules, the Quotient will be 7 
found to be 43, and after the Diviſion 8) 351 3 
= 15 
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44 Diviſion Book I. 
is finiſh*d; there will remain 7, that is, each Perſon 
muſt have 43Pounds, and there will be an overplus 


of 7 Pounds, which muſt be alſo divided equally a- 
mong the 8 Perſons, but that cannot be done til! 


the 7 Pounds be reduced into Shillings, and then 
thoſe Shillings muſt be divided by 8 to give every 


Perſon his due ſhare of the Shillings contained in 
the ſaid 7 Pounds; again, if there yet remain any 


ſurpluſage of Shillings, they muſt be reduced to 


Pence, which muſt alſo be divided by 8, to give 


every Perſon his due ſhare of Pence : ſo that when 
this queſtion is fully anſwered, each Perſons ſhare 
will appear to be 43I.— 1756.64. But how the 
before-mentioned Reduction is performed, will be 
made manifeſt in the fifth Rule of the next Chapter. 
Diviſon by no X11. When the Diviſor conſiſts of 


or more figures, two, three or how many places ſoever, 


the firſt andea- the operation is more difficult than 
feft Method. the former, but depends upon the 
ſame grounds, and therefore the Learner being well 
vers'd in the preceding method of dividing by a 
ſingle figure, will the more readily underſtand theſe 
that follow, which are two, whereot the firſt is the 
eaſier, but the latter more expeditious, and that 
which indeed is principally to be aimed at; Foran 
example of the former, let it be required to divide 
4112772 by 708, ori (which is the ſame) to divide 
4112772 into 708 equal parts. 

Firſt, A Table is to be made to ſhew at firſt ſight 
any Multiple or Product of the Diviſor, it being ta- 
ken twice, thrice, or any number of times under 
ten, ſo having firſt written down the Diviſor it 
felf 508, and drawn a line on the right hand there- 
of, I place 1 on the right hand of the line directly 
; again; 
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againſt the Diviſor; then un- The Dog 
derneath the Diviſor 708 I ſub- 8 141602 
ccribe the double thereof, which D 21243 
Nis 1416, and place the figure 2 8 | 283214, 
directly againſt the ſaid dou- 2 3 3549S 
WF ble, to wit, on the other ſide D 424806 
of the line. Again, adding 3445567 
1416 (to wit the double, of 566408 
the Diviſor) to the Diviſor it S (637209 


ſelf 708, the ſum is 2124 for the 
tripple of the Diviſor, this triple I ſubſcribe under 
the double, and place 3 on the other fide of the 
line right againſt the triple. Again adding 2124 
(the triple of the Diviſor) to the Diviſor 708, I find 
2832 for the quadruple of the Diviſor, which qua- 
druple I ſubſcribe under the triple, and proceeding 
in like manner, at laſt the table is finiſht,which rea- 
X dily ſhews the Diviſor, with the duple, triple, qua- 
= druple, quintuple, ſeætuple, ſeptuple, ottuple, and non- 
cuple of the Diviſor. 

Now for a proof of the ſaid Table, adding the 


lſt number thereof, to wit, 6372 (which was found 


to be nine times the Diviſor) to the Diviſor 708, I 
find the ſum to be 7080, which (by the 12th Rule 
of the fifth Chap.) is evident ten times the Diviſor; 
Z wherefore I conclude that the Table is true, in re- 


= gard that the laſt number thereof is derived from 
all the ſuperior numbers. 


he Table of Multiples or Products of the Divi- 
ſor being thus prepared, write down the dividend 
on the right hand of the Diviſor; then diſtinguiſh 
by a point fo many of the foremoſt places of the Di- 
vidend towards the left hand, as are either equal in 
value (being conſider' d apart) to the Djviſor, or 


which 
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70801) 41 1277205809 which being greater, yet J 
141602 3540 come nearelt to the va. 
21243 5727 lue thereof, thus I ſub- 7 
283204 5664 ſcribe a point under 2, 
35405 63792 — thereby ſetting apart 
4248/5 639% 4112, being the feweſt 
4956 - . — of the foremolt places 
56648 which will contain the 
6372.9 | | Diviſor 708, ſo is 4112 


the dividual (or num- 
ber whereof the firſt Queſtion muſt be asked;) then 
demanding how often the Diviſor 708 is contained 
in the dividual 4112, the anſwer will be found by 
the Table to be five times, for looking in the Table 
I cannot find the dividual exactly, but I ſee that 6 
times-the Diviſor is the next greater than the divi- 
dual 4512, and five times is the next leſſer; where- 
fore I write 5 in the Quotient, and the number in 
the Table which ſtands againſt 5, to wit, 3540 I 
ſubſcribe under the Dividual 4112, then having 
drawn a line underneath, I ſubtra& 3540 (which 
is five times the Diviſor) from the Dividual 4112, 
and ſubſcribe the remainder 572 underneath the 
line; that done, I put a point under the next place 
of the Dividend towards the right hand, and be- 
cauſe the figure 7 ſtands in that place, I tranſcribe 
next after the remainder $725 ſo there is 5727 for 
2 new Dividual. 
Then demanding how often the Diviſor 708 is 
contained in the Drvidual 5727, the anſwer will be 
found by the Table to be 8 times, for looking in 


the Table I find that 9 times the Diviſor is the next 


greater, but 8 times is the next leſſer than the Di- 
vidual, wheretore I write 8 in the Quotient, and 
| pe” the 
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ide aumber in the Table, which ſtands againſt 8, to 
uit, 5664 J ſubſcribe under, and ſubtract from the 
"& D;vidual 5727,placing the remainder 63 underneath 
= the line. | 
Again, I put a point under the next place of the 
Dividend, where | find the figure 7, and therefore 
= traaſcribing 7 next after the remainder 63, the new 
XX D;vidual will be 637, then demanding how often 
the Dwwiſor 708 is contained ia the Dividual” 637, 
X 2ad not finding it once contained therein, I write 
Jo in the Quotient, and ſince in this caſe (that is 
when a Cypher anſwers the Queſtion) the Dividual 
remains the ſame without alteration, the figure or 
3 Cypher ſtanding ia the next place of the Dividend is 
to be tranſcribed after the Dividual for a new Divi- 
Aual, ſo writing 2 next after 637, the new Dividual 
is 6372, wheretore demanding how often the Di- 
2X 24/or 708 is contain'd in 6372, | find by the Table 
it is contain'd ia it 9 times, wherefore writing 9 
in the Quotient, and placing the number which 
3 ſtands againſt 9 ia the Table, to wit, 6372 under 
the Diuidual 6372, and ſubtracting it from the Di- 
vidual there will remain o. Wherefore I conclude 
= if 4112772 be divided by 708, or into 708 equal 
parts, the true Quotient or one of the equal parts 
required is 5809. Diviſor. 18801) 20304 (108 
In like manner if 8 . 37602 IT 
\* 20304 be divided by SD 
188, that is into 188 8 3 nan 


| 945 1 504 


equal parts, the Quo- » 
tient ariſing, or one of 4 112806 
thoſe equal parts will 8 131767 
be 108, and the opera- | 1504/8 
tion will ſtand as you J 16929 
ite. $26 Q [. The 
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Ihe preceding method of Diuiſion by the help 
of a Table of the Multiples or products of the Divi- 
for, as it is moſt eaſie, fo in ſome Caſes namely, 
where the Diviſor is great, and a Quotient of many 
places is required, as in calculating Tables of Jute- 
reſt, Aſtronomical Tables, and ſuch like) it excels all 
other ways of Diviſion, both in reſpe of certainty 
and expedition, but for common practice it is too 
tedious, and therefore I ſhall proceed to the choiceſt 
Practical method. | $ 
XIII. Inom come to the laſt and principal method of 
Diviſion, when the Diviſor con- 

: The latter and choi- fiſts of many places, which to ſuch |} 
j ceſt Practical Method f have the Table of Multipli- 
of Diviſion, when the _ : , 4 
Diviſor conſifts of ma- cation by heart will not be di- 
ny places. cult; For example, let 56304 3 
| be a number given to be di- 

vided by 184, that is, into 184 equal parts and the 
uotient or one of the equal parts is required. 6 
Firſt, diſtinguiſh by a point (as before) ſo man 
of the foremoſt places of the dividend towards the 
left hand, as are either equal in value (when they 
are conſider d apart) to the Diviſor, or elſe, which 
being greater, yet come neareſt unto it, thus! 
ſubſcribe a point under the figure 3, thereby ſer- 8 
Ling apart 563, being the feweſt of the foremoſt 3 


84) 56304 places which will contain the Divi- 
184) 56304 ſer ; ſo is 563 the dividual, or num- 
ber whereof the firſt queſtion muſt be asxed. Ha- 
ving thus prepar'd the numbers, i demand how of- 
ten the Diviſor 184 ĩs contained in the dividual 563; 
and ſince to anſwer this queſtion and ſuch like, 
there is a neceſſity of tryal, it will be requiſite to 
ſhew how this tryal may fitly be made; firſt _ 

| | fore 
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1Þ fore compare the number of places in the dividual 
with the number of places in the Diviſor, and 
„ Frrhen the number of places is the ſame in both, let 
Vt be asked how often the firſt or extream figure of 
the Diviſor towards the left hand is contained in 
the firſt figure of the dividual towards the ſame 
hand; ſo here demanding how often 1 is contain- 


ed in 5, the anſwer is 5 times; whence 1 infer 
that the Diviſor 184 is not contained oftner than 5 
times in the dividual 563 (for 6 times 184 is mani- 


0 
t 

f 3 feſtly greater than 563) but whether it be contain- 
1 


ed 5 times in it or not, examination muſt be made 
eicher by multiplying (in ſome by- place) the Divi- 
ſor 184 by the ſaid 5, and comparing the product 
with the dividual, 563 ; or elſe thus, ſaying 5 times 
i (to wit the x in the Diviſor) is contained in 5, to 
wit, the firſt figure of the di vidual 563, 5 times, 
but then 8 the following figure of the Diviſor, can- 
not be found 5 times in 6, the following figure of 
the dividend, and conſequently the Diviſor 184 1s 
not contained 5 times in the dividual 563; where- 
fore I make another tryal to ſee whether it may be 
contained 4 times in it or not, ſaying 4 times 1 is 4 
which is found in 5, and there will remain x, but 
then 4 times 8, which is 32, cannot be had in 16 (for 
the 1 before remaining being ſuppoſed to ſtand on 
the left hand of 6 maketh 16) hence 1 conclude a- 
gain, that the Diviſor 184 Is not contained 4 times 
In the dividual 563; wherefore I make another 
= Tryal to ſee whether it may be contained 3 times in 
It or not, ſaying 3 times 1 is 3, which is found in 5, 
and there will remain 2, again, 3 times 8 is 24, 
which is found in 26 (for the 2 before remain- 
ing being ſuppoſed to ſtand before the 6 tn 
the 
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the Dividual makes 26)and there will remain 2:Laſt- 8 
Iy,three times 4 is 12, which is likewiſe found in 23, 4 
(for the 2 remaining in the 26 being ſuppoſed ro 
ſtand before the 3 in the Dividual makes 23)where- 
by I fee that the Diviſor 184 is contained 3 times in 
the Dividual 563, wheretore write 3 in the Quotient, 
and proceeding according to the 8thRale of thischap- 
ter, I multiply the Diviſor 184 by 3] 
1800 + wind (the figure placed in the Quotient) 
ſo the Product, is 552, which I ſub- 7 
| ſcribe orderly underneath the Divi- 
dual 563, then having drawn a line underneath the 
ſaid Product, I ſubtract it from the Dividual, and ſub- 
ſcribe the remainder which is 11 under the line. 
Again according to the ↄth Rule of this Chapter, 
J bring down © which ſtands in the next Place 
of the Dividend, to the remainder 11, ſo there is 110 
for a new Dividual, then demanding how often the 
Diviſor 184 is found in the Dividual 110, and not 
finding it once contained in it, I write o in the 
Quotient (which is to be done as often as the Que- 
ſtion is anſwered by nothing ;) now becauſe the 
Product ariſing from the multiplication of the Di- 


viſor by o (the Cypher laſt placed in the Quotient) 
amounts to o; the Dividual 110 


184) $0304 (306 out of which that Produt# ſhould 
be ſubtracted, remains the 
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JARED 2. ſame withour alteration; where- 
1194 fore after a point is ſubſcri- 
7104__ bed under 4 the following 

O place of the Dividend, J annex 


4 to the laſt D;vidual 110, and there will be a new Di- 
vidual,to wit, 104and here the Queſtion at large is 


to know how often 184 15 found in 1104:but toleſſen 
| the 
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tee trial, becauſe the Dividual conſiſts of one place 
more than is in the Diviſor, it muſt be asked how 
often the firſt figure of the Didiſor on the left band 
s contained in the two foremoſt places of the Divi- 
Aud towards the left hand, viz. I demand how of- 
ten 1 is contained in 11, and although it may be 
X had 11 times, yet I need never begin the trial a- 
dove 9 times, therefore I make trial with 9, ſay- 
ing 9 times x is9, which is found in 11, and there 
will remain 2; but then 9 times 3 which is 72 cans 
not be found in 20 (20 becauſe the 2 remain» 
ing being ſuppoſed to ſtand before o in the Divi- 
dual makes 20) therefore I make trial with 8 ſay- 
ing 8 times mis 8, which is found in 11, and 
there will remain 3, but then 8 times 8 cannot be 
had in 30 (30 becauſe the 3 remaining being ſup- 
poſed to ſtand before the o or Cypher makes 30) 
therefore I make trial with 7, ſaying 7 times 1 is 
= 7, which is found in 11, and there will remain 4; 
but then 7 times 8 cannot be had in 40, therefore 
I make trial with 6, faying 6 times 1 is 6, which is 
found in 11, and there will remain 5; then 6 times 
XX 31s 48, which is found in 50, and there will remain 
& 2 ; laſtly, 6 times 4 is 24, which is found in 24, 
whereby at length I ſee that the Diviſor 184 is 
contained 6 times in the Dividual 1104, wherefore 
23 1 write 6 in the Quotient, and proceeding accord- 
ing to the 8th Rule of this Chapter, I multiply the 
Diviſor 184 by 6 (the figure laſt placed in the Quo- 
tient) fo the Product is 1104, which being ſubſcribed 
under and ſubtracted from the Dividual 1104, the 
remainder is o, ſo at laſt I conclude that the Quotient 
Z ſought is 306. 
Note, If the figure aſſumed for the Quotient 
| holds 


n 
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holds good upon tryal, as aforeſaid, by two or 
three of the foremoſt places of the dividual, it will 
for the molt part hold thoughout the dividual; but 
this muſt be a perpetual Rule, that whenſoever the 
Product of the multiplication of the Diviſor by the 
figure placed in the Quotient happens to be grea- 
ter than the dvidual, from which it ought to be 
ſubtracted, ſuch Product muſt be ſtruck out of 
the work, and a leſſer figure is to be placed in the 


Quotient. 


For a ſecond Example, let it be required to divide 3 


15114220 by 2987, or into 2987 equal parts. 


Firſt, the Diviſor 2987 being greater than 1511, , , 


(to wit, the four foremoſt places of the Dividend) 
I ſet a point under 4, thereby ſetting apart 15114 
for a Dividual; then becauſe the Dividual conſiſts of 
one place more than the Di- 

2987) 15114220 (5 wiſer, Lask how often 2 (the 
14938 firſt figure of the Diviſor to- 


179 


towards the lefthand)iscon- 
tained in 15 the two fore- i 
moſt places of the dividual) and finding the anſwer } 
to be 7 times, | infer thence that the diviſor 29887 
cannot be contained more than 7 times in the divi- i 
dual 15114; but whether it will be contained 7 if 
times in it or not, examination muſt be made, ei- 


ther by multiplying 2987 by 7 (iu ſome by- place? 


and by comparing the Product with the dividual | 4 


15114, or elſe by the manner of tryal before deli- 


vered in the laſt Example: ſo at length it will be dif- | 3 


covered that the diviſor 2987 will not be found 
above 5 times in the dividual 15114; wherefore 
(according to the 8th Rule of this Chapter) wri- 


ting 5-in the Quotient, and multiplying 2 Fo A 
5 bo- 


"of 
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I ſubſcribe the product of that Multiplication, which 

is 14935, under the Dividual 15 114, then drawing 

a line underneath the ſaid Product, and ſubtracting 

it from the Dividual 151 14, I ſubſcribe the remain- 

der 179 under the line. 
Again (according to the gth Rule of this Chapter) 

I bring down 2, the next 2987) 151 14220 (50 

place of the Dividend, to 14935 

the ſaid Remainder 179, eee 

ſo the new Dividual will 1792 

be 1792; that done, asking how often the Diviſor 

2987 is contained in the Dividual 1792, and not 


fnding it once contained in ir, I write o in the 
Quotient; and here becauſe the queſtion is anſwer- 


ed by o, the next place of the Dividend, to wit 2, 
is to be brought down to 
the Dvidual 1792, ſo the 
new Dividual is 17922. 
Then renewing the que- 
ſtion, and proceeding as | 
before, at length the Di- 14935__ 

viſion being finiſh'd, the 17922 
Quotient will be found 17922 
5060 exactly, without any OO 
Remainder hut if any Re- | 
mainder had hapned after the ſubtraction of the laſt 
Product it muſt have been proſecuted according to 


2987) 15114220 (5060 


tte note before given in the Example at the latter 


end of the 11th Rule of this Chapter. 

17 In like manner if 12089395 50 be divided by 

19999, or into 19999 equal Parts, the Quotient, or 

one of thoſe equal parts, will be found 60450, and 

the work will ſtand as "a ſee here: 1 
is 


_ ) 327 | — thod of Diviſion: 


: F 11994 "i J. 1 is to be preferr'd 
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„ ing out ol figures, 
A ee ſteps of 
Ws the Diviſion are ſo 
confonnded , (beſides the burden upon the memo 
ry, by a promiſcuops Multiplication and Divi- 
ſion) that if any error happen, it can hardly be 
corrected without beginning the work ane w But 
in the way before explained, the particular Multi- 
plications, Subtractions, and Remainders, which 
belong to every figure of the Quotient, are ſp di- 
ſtinctly and clearly expreſt, that it an errour hap- 
pen, the work may eaſily be reformectct. 
XIV. So often as the queſt ion is repeated in Di- 
viſion, ſo many places there muſt be 
How the num in the quotient (which may be dif. | 
ber e Places in covered by the number of Points pla- 
the Quotient xv 
may be diſtv. ced under the dividend) and fo many 
vered, times is one and the ſame kind of 
operation repeated, the ſubſtance 
whereof is contained in the Verſe before-mentioned 
; at the end of the tenth Rule of, this Chapter. 
it XV. When the Dzvi/or conſiſts of 1 or an unit 
0 4 comniicus in the extream place towards the left 
14 way of dividing band, and nothing but, Cyphers to- 
F + 10, 100, wards the right, the diviſion is per- 
I 3000,9 _ formed by cutting off with a line ſo 
1 many places of the Dividend towards the right 
1 hand as the Diviſor hath Cyphers ; ſo the an 
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which ſtand on the left hand of the line, give the 
Quotient, and thoſe cut off to the right (if they 
be ſignificant figures) are to be proceeded with 
as a ſurpluſage or overplus remaining, according 
to the Note — the end of the eleventh Rule of this 
er. So if 47200. were gia » | 
— be divided — 6- 10) 4720 (472 
mongſt 10 perſons, the ſhare 100) 47120 (47 
of each would be 472. alſo if 1000) 4/20 (4 
the ſaid 4720. were to be di! J 
vided equally amongſt 100 perſons, the ſhare of 
each would be 47 J. and there would be a ſurplu- 
ſage or remainder of 20 l. to be alſo ſubdivided 
amongſt them, after the ſaid 20 J. are converted 
into ſhillings according to the fifth Rue of the 
next Chapter. Laſtly, if the ſaid 47201. were to 
be divided amongſt 1000 perſons, the ſhare of 
each would be 44. and there would be a remain- 
der of 720). to be alſo divided as aforeſaid. See 
the form of the Work in the Margin. 
XVI. When the Diviſer conſiſts of any ſignifi 
cant figure or figures in the firſt or | 
foremoſt place or places towards the Hiotber Cm 
left hand, and nothing but a Cypher ON 
or Cyphers towards the right, cut off 
by a line ſo many places of the Dividend towards 


4 


b the right hand as the Dzvi/or hath Cyphers towards 


the right; then divide the figures of the Dividend, 
which ſtand on the left hand of the line, by the 
figures in the Diviſor which remain, when the ſaid 
Cypher or Cyphers arc omitted, remembring after 
the diviſion is finiſhed, to write down next after the 
lat remainder the places of the Dividend which 
were firſt. cut off: So if 36732 were given to be 
E 2 divided 


' 
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divided by 20, the Quotient will be 1836, and 
there will remain 12, viz. if you cut off one place 
from the Dividend towards the right hand (becauſe 
the Diviſor ends with one Cypher) and then di- 
ba 0 49 vide the reſt, to wit, 3673 


I - 
by 2 (according to the 11th 
240) 36731201836 f, of this Chapter) there 
will ariſe in the Quotient 1836, and the laſt remain- 
der after ſuch diviſion is finiſh'd, will be 1, unto 
which if 2 (the figure firſt cut off from the Divi- 
dend) be annexed, the total remainder is 12. 

In like manner if 7456787, were given to be di- 
vided by 304000, the Quotient will be 24, and there 
will remain 160787; viz. If you cut off 3 pla- 
ces from the Dividend towards the right hand 

| (3 places, becauſe the 

3041000) 74561787 (24 Diviſor ends with 3 

5 608 N and then di- 
vi 


1376 ide 7456 by 304, 
1216 there will ariſe in the 
160787 Quotient 24, and the 


| laſt remainder, after 
ſuch diviſion is finiſh'd, will be 160, unto which if 
587 (the places firſt cut off from the Dividend) be 
annexed , the total remainder or ſurpluſage is 
160787, which is to be proceeded with, as is dire- 
Qed in the Note at the latter end of the eleventh 
Rule of this Chapter. 
XVII. Diviſion and Multiplication do inter- 
changeably prove one another; for 


The Proof of in Diviſion if you multiply the Divi- $ 


tiplication VIV} 
2 ſor by the Quotient, the Product will 


be equal to the Dividend: So in thjne 
Example of the 13th Rule of this Chapter ; if 184 
the 


el 2 8 
1 , 
* 
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the Diviſor be multiplied by 306 the Quotient, the 
Product is 56 304, which is the fame with the Di- 
vidend; but when, after the whole Diviſion is fi- 
niſhed, any figures remain of the laſt Subtraction, 
add them likewiſe to the Product: So in the laſt 
Example of the 16th Rule of this Chapter, the Diui- 
for 304000 being multipled by the Quatient 24, 
produceth 7296000, unto which if you add the 
number remaining, to wit, 160787, the ſum is 
7456787, which is the ſame with the Dividend. 
Again in Multiplication, if the product be divi- 
ded by the Multiplicator, the Quotient will give 
you the Multiplicand, or if the produQ be divi- 
ded by the Mukiplicand, the Quotient will give 
you the Multiplicator : So in the firſt Example of 
the 9th Rule of the lait Chapter, if the product 
111024 be divided by the Multiplicand 3084, the 
Quotient gives the Mulciplicator 36. 

There is alſo of Multiplication a Common proof 
argued from the Multiplicand , the Multiplicator 
and the Product by caſting away nines, but by 
that way of Proof (though rightly uſed) 4 falſe 
Product will be affirmed to be true: Example, if 
3462 be multiplied by 786, the true Product is 
2721132 3; but if I ſay 4953132 or 3153132 is 
the Product (or many others which may be given) 
the proof by nines will confirm them to be true 
Products, though they are falſe, as will be evident 
to ſuch as know the Rule, which I mention here 
only to ſet a brand upon it, that it may he avoided 
by all loyers of Truth. 
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Reduction. | 


I YDOraſmuch as in Honey, there are diverſities 
of kinds, viz. in Englana, Pounds, S billings, 
Pence, and Farthings; alſo divers kinds of Weights, 
Meaſures, &c. as hath been fully declared in the ſe- 
cond Chapter; and becauſe it is often times requi- 
red to find how many pieces of one kind of Maney 
are equal in value to a given number of another 
(and to likewiſe of Weights, Meaſures, &c.) it will 
be convenient in this place to ſhew how that is per- 
formed, ſince thereby the Rules of Multiplication 
and Diviſion before delivered will he exercisd 
This kind of operation is called Reduction. 
II. Reduction is either deſcending or aſcending. 
III. Reduction deſcending is, when ſome Integers 
of a Number of greater denomination being given, 
it is required to find how many Integers of a leſſer 
_ denomination are equal in value to chat given num- 
ber of the greater: As when it is required to find 
how many ſhillings are contained in 301. Likewiſe 
how many pence in 320s. or how many hours in 
365 days, &c. | 
. Reduction aſcending is, when ſomelntegers of 
a number of leſſer denomination being given, it is 
required to find how many Integers of a greater de- 
nomi nation are equal in value to that given num- 
ber of the leſſer: As when ic is required to find how 
many pence are contained in 500 farthiggs: likewiſe 
how many ſhallings in 348 pence: or ho many days 
u 864. hour,: &c. | I 


Chap. VII. 


be multiplied by a number, 


expreſſeth ho many Integers of the 
leſſer are equal to one ot the integers 
given, che Product is the number of Integers of 
the leſſer denomination required. 

So 230). of Engliſh Money will be redoced in- 
to 4600 c. for if 230 be multiplied by 20 (the aum- 
ber of ſhillings which are equal to 1 poand) the 


product is 4600; in like manner 
4600s. will be reduced into 
5200 d. for it 4600 be multi- 
plied by 12 (the number of pence 
contained in 1 ſhilling)the pro- 
duct is 55200. Allo 55200 
pence being multiplied by 4 be- 
cauſe 4 farthings make a penny ) 
are reduced into 220300 Far- 
things, as by the operation inthe 
Margin is evident. | 
IIe like method is to be 
obſerved in Weights, Meaſures, 
&c. So 345 Ounces Troy are 
reduced into 6900 peny weights, 
and 6 OO penny weights to 
165600 Grains, as by the 
operation in the Margin you 
may ſee. 
Note, by this Rule the Learner 
is furniſhed with Skilltoreſolve 
that caſe in Diviſion, when the 
dividend is leſs than the diviſor : 


E 4 


Reduction. 


V. Reduction deſcending is performed by Multi- 
plication, for if the given numbercß 
Integers of a greater denomiaation Ke duckie 

which Ferdy is per- 


59 


Reduction de- 


formed by Mul- 
.plication. 


230 pounds. 
20 

4500 ſhullings. © 

12 ä 


8 a 
55200 pence. 
2k | 


220800 Farthings. 


345 Ounc es. 
3 * 
oo penny I. 
R 
376 
138 _—_ * 
165600 Grains. 


— 


Compare this with the 
Nute upon the laſt Exs 
ample of the 11th Rule 
of the tb Chapter, 


Examp 


F 
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Example, Let it be required to divide Pounds of 
Engliſh Money equally amongſt 8 Perſons; here 
it is evident that the Dividend 7 is leſs than the 
Diviſor 8; that is, the number of Pounds ĩs leſs 
than the number of Perſons, and conſequently 
each ſhare muſt be leſs than a Pound; ſo that in 
effect it is required to find how many Shillings and 
Pence belong to each Perſon for his ſhare : Firſt, 
therefore reduce the 7 Pounds into Shillings, which 
will be 140, theſe divided by 8 give 17 Shillings 
to each Perſon, and there will yet be a remainder 
of 4 Shillings to be alſo equally divided into 8 
parts, but theſe 4 Shilings muſt be firſt reduced 
into Pence, which will be 48, then dividing 48 by * 8 
8, the Quotient will give & Pence more to every Per- 
ſon : ſo at laſt it appears that if 7 Pounds of Eng- 
liſh Money be equally divided into 8 parts, the 
entire Quotient (or one of the equal ſhares) will 
be 17 Shillings and 6 Pence. 

In like manner, if 354 Pounds of Engliſh Mo- 
ney be given to be divided equally amongſt 125 
Perſons, the ſhare of each will be found to be 2 
Pounds, 16 Shillings, 7 Pence, 2 Farthings, and 
ſomewhat more, but the parts of a Farthing being 
of no moment (and not properly to be handled in 
this place) are nepletied. 

Compare theſe two Examples with the laſt 
Example of the eleyenth Rule of the ſixth Chap- 
= | | 

In Reduction deſcending, the Learner may receive 
help by the ſubſequent Tables. 


L- of 
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| F. Of Engliſh Moneys. 
Pounds Jg Sling, 


7 8 
Shillings. D 125 Y Pence. 
E/ A 
Pence SC4 Farthings. 
2. Of Troy Weight. 
Pounds 12 ( Ounces. 
_ 8 
Ounces D 200 J <Penny Weights: 
| TE: 
Penny Weight J & C24 {| Grains. 
Alſo in Apothecaries Weights. 
Ounces Troy 1808 Drams. 
92 8 
Drams Ss e 5 Scraples. | 
J . | 
Scruples S C20) U Grains, 
3. Of Averdupois Weights. - 
Hundred V. Quarters. 
Quarters Pounds. 
Pounds Ounces. 
Ounces Drams. 
4. Of Liquid Meaſures. 
Hog ſhead Gallons. 
Gallons Pottles. 
Pot tles Quarts. 
Quar ts Pins. 


5. 


Denominaens orderly to the next infer iour denomi- " 


17% ND 
Reduction. Book I. 
5. Dry Meaſures, . 
: ata? Po HTS 
Buſhels | D 4 Peck, 
Pecks > J2\ 8 JG allons. 4 
Gallons = 2 8 Portlet. 1 
Pottles L 2 Ouarts. | 
Quarts. 2 Pints. L 
| c 
5 07 Long Meaſures. = ; 
Engliſh Miles 42,8 Furlongs. I 
Fur longs WV \220{ S \[aras, [ 
Tard. NERC 3) J Feet. * 
Fret AE F312 \& lache. $1 
Inches SC, Barley Corns, 
SIE - had | 


Yards 22 4 SC Ourters. 
Y Ouart of Yards, 
/ 4 — . | 


Quarter 823 49 C Nails. | 
707 Super fiat e of Land. = 
Acres —_ D Rooas. 1 
2 | L 82 | ( 
Roods Jad Perches or Poles, = 
8. Of Time. | | = 1 
Weeks. CDT? EL Days. 
Day Towing In E Hours. ; 
Hours, © ST 60 Minutes. 


To reduce me- V. Integers of divers denomina- W# 


Den 5 8 tions may be reduced into the laſt of 


ons into the thoſe: denominations according to the 
toweſt of thoſe fifth Rule aforegoing, by deſcending I 


— * a_—— cc. _” — 


nation, 


Chap VI. Reluttion. 
nation; and idding to each Product ſuch Integers 
(if there be : n%⁰ "th are of the fame name. 
80 12 Poungs 13 ſhillings,-and 10 pence may be re- 
duced io ou pence in this J. . 4. 

manner, iK. 121. multiplied | 12--13--I. 
© by 20 (becauſe 204%. make one 20 — 
.) produce 240 -Shillings, un- * 
to which adding 135. the ſum add 13. 1 


is 253 Shillings. Again, 253 99J. . 
multiplyed by 12 (becauſe - 253 PuBAge 
ſhilling is equal to 12 Pence) ——— 
produce 3036 Pence, unto | 506 17 


which if 10 pence be added 233 
the ſum is 3046 pence, as by 3036 
tte operation in the Margin is 44410 
manifeſt. 9 3046 pence. 
But after that general Method is well underſtood, 
the work of the laſt Example, and ſuch like may 
be contracted thus; viz. 17 convert 12 pounds, 
13 ſhillings, 10 pence, all into 7 n X 
A Firſt 12 wiltiplied by o, LS. 4. 
(which ſtands in the Units place 1 2--1 3--IO, 
of 20) produceth o, but inſtead 20 

of o, I write down 3 under the 253 Shillings.. 
line (to wit, the three that ſtands 12 

io the units place of che 13 ſhil- 516 

ee in the ſum propounded;) 253 
Then! proceed to multiply 12 
by 2, ſaying twice 2 is 4, to 
= which adding 1 for the ten in the ſaid 13 ſbil- 
ind it makes 5, which I ſet on the left hand of 3 
before written; Laſtly, twice 1 is 2, which I ſet on 
the left hand of 5; And fo 12 pounds, 13 ſhillings 
and 10 pence are converted into 25 3 ſhillings. = 


— 


3046 pence. 


Ic 
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It remains to multiply the ſaid 253 by 12 (be. 
cauſe 12 Pence makes 1 Shilling) and to add 10 to the 
Product, which may be done thus; Firſt, twice ; 
is 6, to which adding 10 (to wit, 10 Pence in the 
Sum firſt propounded) it makes 16, wherefore 
(according to the Rule of Multiplication) I ſet 6 
under the line, and keep one in mind; Again, 
twice 5 with « in mind making 11, I write down 
1, and keep 1 in mind; likewiſe twice 2 andi 
in mind making 5, I write dowu 5; Then 253 mul- 
tiplied by 1 makes 253, which I ſet orderly under 
516; Laſtly, thoſe two Products added together 
make 3046, which is the number of Pence contain- 
ed in 12/.—13s.—104. as before was found out by 
the general method. > + MW 
So 35 Ounces, 16 Penny Weights, and 12 Grain; | 
Troy will be reduced into 17196 Grains. 
VII. Reduction aſcending is performed by Divi- 
ſion, for if the number of Integers gi- 
— MM 1 be divided by ſuch a number of wt | 
mo, ſame Integers, as are equal to one of 
nee 9 PF the Integers required, the Quotient is 
the number of Integers ſought. I 
So 220800 Farthings being divided by 4 (the 3 
number of Farthings in a Penny) give 55200 Pence 
in the Quotient; In like manner if 55200 Pence be 
divided by 12 (the number of Pence in a Shilling) 
the Quotient is 4600 Shillings, Laſtly, 4600 Shil- 
lings being divided by 20 (becauſe 20 s. make a 
Pound fterling) the quotient is 230 Pounds ſterling) i 
which are equal to 220800 Farthings firſt given, 
The operation is as followeth. | 


, 


4% 
1 
* 
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I. 

e. ta 21990 

he 40 220800 (55200 (sole (2301. 
31 T . 

he By! 

6 72 

1, 72 

[ oo 


In like manner, 34268 Grains Troy will be redu- 
ced to 51. 11 Ounces, 7 Penny Weight, and 20 Grains. 
This kind of Reduction may be made the eaſier to 
the Learner by the following Tables. 


# 1. Of Engliſh Money. 


 Farthings ).D \ CPence. 
Pence 8 95 8 Shillings. 
Shillings. Q (20 O Pounds, 

| 2. Of Troy Weaghts. h 
Grains eng Weight, 
ow, Weight 85 8 55585 Onnces. 

Ounces . Y Pounds Trey. 
Alſo in Apothecaries Weighis. 


Grains D\ 202  (Scruples. 
Seruples © 3 3 pL 3 Drams. 
Drams. Q <8 Ounces Troy. 


3. Of 2 Weight. 


Drams Ounces. 
Ounces S Pounds. 
Pounds 8 5 Y YOuarters of 
Quarters Q Hund. agb. 


4. Of 


| Minutes f D 
Hours 
Days 


Reduction. Book I 
| 3, 07 Liquid Meaſures. | 
Pits YEC2 ) C2uart. 
Quarts Y 2, 8 Pottles. 
Pottles S J2 C'&, 
Gallons 28 C53 
5. Of Dry Meaſures. 
2 Onarts. 
2 Pottles. 
N ; 
20 52 
4. 1 a7 
| . 8 | ' Quarters, 4 hs 


* Of Long, Meaſures rr 
Barly Corns 1 3 - | 


Inches f 12 Teer. 
Feet J 3>.2<Tards.. 
Yards _ C 2 { 220%, % Firlongs. 
Furlongs 89 Engliſh Miles. 


Alſo, 


Nails. D (4/7, Qlar e of Yards, 
| 4. JA 85777 | 


Quatters 1 Ells Engliſh. 
Of Superficial Meaſures of Land. 


. 


28 (4 


Roods 
8. Of Time. 


Acres. 


— — 


Q 7 W . 


Note, 


-d\ 60 * Hours, 
2 > ID 


Perc hes MY D402  \ Roods or Quar- 
or Poles S8 & 6: ters of Acres. 
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Note, that if after Diviſion is finiſht in Redus: - 
gion aſcending there be any remainder, it is of 
the ſame denomination with the Dividend. | 
Note alſo that Reduction deſcending and aſcend- 
5 ing do mutually prove one another, by inverting the 
Wqueſtion ; for as in 56 Pounds ſterling, there will 
be found 53760 Farthings, by Reduction deſcend- 
ing; So for Proot thereof, 53760 Farthings will be 
reduced to 56 Tann by ee N 


S tro 2 Reduftion. 
1. In 257%. how many ſhillings?: Anſwer, 5a. 
2. Ia 3076l. how many ſhillings ? Anſwer, 61 5 20. 
2 In yo2 ſhillings how many pence ? An. 10824. 
= 4. In 2179 3 how many en ? An- 
wer, oy n 

5. In 4 —13.—54 how many pence ? An- 
ſmer, 11923. 

6. In 205 3—14.—94 27 how many far- 
things? Anſw. 1971590. 

7. In 3544b. of Troy weight how many grains 
(of Gold- ſmiths weight?) Anſwer, 2039040. 

8. In 300 Engliſh miles how many yards? An- 
ſwer, 528000. 
f 9. In 1 Engliſh mile, how many barley corns 
k length b. Anſw. 190080. = 
10, In 560 Acres how many Perches ? Anſwer, 
£ 89600. . 
| 11 In 225 Acres, 3 Roods, and 30 Terches han 
many Perches? Anſw. 36150. 
12. In 11923 pence how many * Anſwer, 
9 490.—1 2 7d. 
1 | 


- 
i 
* 


13. In 


68 Reduction. 
13. In 5764684 farthin 
Anſw. 6094l.—-175s.—74. 
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ſwer, 1466 Acres, 2 Roods, and 38 Perches. 


ny days? Anſw. 365 days and 6 hour 
very near.) 

16. In 100 
Anſw. ** | ; 2 
17. In 34678 grains of Apothecaries weight 
how many ounces Troy? Anſw. 72 Ounces, 1 Dram, 
2 Scruples, and 18 Grains. 


90 Piuts, how many Hogſheads ? 


gs how many pounds? 
14. In 234678 Perches, how many Acres? An. 


15. In 525960. minutes of an hour, how ma- 
s (or 1 year 


18. In 106735 Pints of wheat, how many Quar- 1 
ters? Anſw. 208 Quarters, 3 Buſhels, 2 Pecks, 1 Gal. 
lon, 1 Pottle, 1 Quart, 1 Pint. _ 

19. In 3969301 Barley corns length, how many iſ 
Miles? Anſw. 20 Miles, 7 Furlongs, 12 Yards, : 

Feet, 4 Inches, and 1 Barley corns length. 2 
20. In 1900800 Barley corns length, how man 
Miles? Anſ. 10. . 3 
3 
4 — — — 42 
3 


Chap. VIII. 69 
- CHAP. VIII. 
Of the Rale of Three Direct. 


8 7. H E Rule of Three is ſo called, becauſe by 
| three Numbers known or given, it teacheth 
to find a fourth unknown; it is alſo called the 
Golden Rule for the excellency thereof; Laſtly, it 
is called the Rule of proportion for the reaſon here 
after declared. 77 | 
I. The Rule of Three is either ſingle or com- 
pound. SN] 
III. The ſingle Rule is, when three terms or 
numbers are propounded, and a fourth pro- The Rule, 
portional unto them is demanded. of Three, 
V. Four Numbers are ſaid to be proportionals, 
= when the firſt containerh the ſecond, or is contain- 
ed by the ſecond in the ſame manner as the third 
containeth the fourth, or is contained by the 
fourth: ſo theſe 4 Numbers are ſaid to be Pro- 
portionals, 8, 4, 12, 6, for as 8 containeth 4 twice 
ſo doth 12 contain 6 twice, and therefore 8 is aid 
to have ſuch proportion to 4 as 12 hath to 6; like- 
viſe theſe are Proportionals, 4, 8, 6, 12. For as 4 
is the half of 8, ſo is 6 the half of 12; and there- 
tore 4. is ſaid to have ſuch proportion to 8 as 6 
XX hath to 12. 
| V. 5 Tags ie Numbers of the __ of Three 
to wit, the three Numbers given, an . ; 
the fourth ſought) conſiſt of two dif- — of 
ferent denominations, viz. two of the the rerms in 
three given terms have one name, and ide Rule of 


the other given term with the term * ; 
F required 
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required have another: ſo this queſtion being de- 
manded, if four Students ſpend 19 Pounds in cer- 
tain- Months, how much Money will ſerve 8 Stu- 


dents for the ſame time, and at the ſame rate of 
Expence? Here students and Pounds are the two 
denominations of the terms in the queſtion, viz. 4 


and 8 (being two of the terms propounded) have 
the denomination of Students, and 19 the other 


term given, together with the term required, have 


the denomination of Pounds. | | 


VI. In the Rule of Three, two of the three given 
terms imply a ſuppoſition, and the third moves a a 


— ſo in the aforementioned queſtion a 
up 


poſition is made, that 4 Students ſpend 19 
Pounds, and a queſtion is moved with the number 
8, to wit, how many Pounds will 8 Students 


ſpend. 


The right order- 
ing 47a germs 
given. 


third, muſt be in the firſt place: laſtly, the other 
know term,which is of the ſame denomination with 
the fourth term ſought (or anſwer of the queſtion) 


muſt poſſeſs the ſecond place: ſo in the queſtion be- 4 


foce mentioned, the terms 4, 1 9, and 8, are to be thus 


placed, viz. 8 is the term upon which the queſtion is 
moved, and therefore to poſſeſs the third place in 


the Rule; 4 is of the ſame denomination with 8 


viz. of Students, and therefore to be in the firſt 7 
place; Laſtly, 19 being of the ſame denomination ? 


with the term ſought, viz. of Money, is to be in 
| + ſecond 


— 
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VII. In the Rule of Three, the numbers given 
muſt be ſo ranked, that the known 

number, or term upon which the que- x 
ſtion is moved, muſt poſſeſs the third 
place in the Rule; alſo of the other two Z 
that which hath the ſame denomination with the 
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ſecond place: and ſo they will be placed in the 
Rule thos, as, "EOS. hed | 
7) Students. | AA Pounds. Students. 
- That is to ſay, if 4 Students ſpend 19 Pounds, 
what will 8 Students ſpend ? And here for the bet- 
ter diſcerning of the term or number upon which 
the queſtion is moved, Jon may obſerve, that for 
the moſt part it is the kund won number in the que- 
ſtion which immediately followeth theſe or ſuch 
like words; viz. How ? How much! What 
"Xx wil? How long? How far? &&“ &. 
VIII. The Rule of Three is either Direct or 
Inverſe. W | 2 
II. The Rule of Three Direct is, when the ſenſe 
or tenour of the queſtion requireth _ 2 
that the fourth number ſought muſt 1 of 
have ſuch proportion to the ſecond, as * 


mentioned queſtion, if 4 Students ſpend 19 Pounds, 

bow many Pounds will 8 Students ſpend at the ſame 
rate of expence? It is evident that the thing requi- 
red is to find a number which may have ſuch propor- 
tion to 19, as 8 hath to 4; that is, as 8 is the dou- 
ble of 4, ſo ought the fourth number to be the 
double of 19; for if 19 Pounds be required to 
maintain 4 Students a certain time, as much more 
muſt needs be required for the maintainance of 8 
Students the ſame time, and therefore in this caſe 
we may ſay in a direct proportion, as 4 is to 8, 
ſo is 19 to a number which ought to be as much 
more as 19. | 


F 2 2 


the third number hath to the firſt; ſo in the afore- 
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ply the ſecond term by the third, or 
— e Lohich is all oue) the third term by 
Birell, the three the ſecond, and then divide the pro- 
given terms be- duct by the firſt, the Quotient will give 
ing ſingle num. the fourth term or fourth proportio- 
7 nal required: ſo in the queſtion before 
propounded, if you 1 19 by 8, the product 
is 152, which if you divide by 4, the Quotient wil! 
5 ; give you 38 the fourth term 


o 
, 


Stud. I. Stud. 1. demanded, and the work will 
If 4---19-- 8--(38 ſtand tua. 
8 3 


4) 15238 pounds A ſecond Example may be 
12 this, if 8 Yardscoſt'y Pounds 
1 * how much will 3 Yards coſt?ĩ 

ö Anſwer 5 31. 

6 d. 1 


32 7:--— 
This Queſtion being ſtated according to the 

2 ſeventh Rule of this Chap- 

„ „ d. ter, will ſtand as here you ſee 
8.9.3 (3:76. then multiplying (as before) 
—3— the ſecond term 9 by the 
8) 2703 pounds third term 3, the Product is 
24 27, which being divided by 
3 the remaind. the firſt term 8, the Quotient 
e is 8 and there is a 4 
$) 60 (7 ſhillings, remainder of three Pounds, 
1 7 ſling which muſt be reduced 2 1 
— ind, to ſixty Shillings, and after 

1 —_—_— _ bg ag divided by 
1 » and the re the work i 
8) 48 (6 pence. proſecuted according to * 
: 9 Note 


F A —ͤ A. 6 at MAG. A... » 
n w *j * | 1 * — 8 2 1 
0 ee * 7 


* : 

= 

1 

1 

1 9 0 

1 S W 

2 apes 
_ 

= np 

-X 


/ 


Chap. VII. of Three Direct. 
Note at the latter end of the 11th Rule of the 6th 
Chapter, at length the entire quotient or anſwer of 


the queſtion is 3.7.60. 
A third Example, if 51 ounces of Silver plate 


be ſold for 13 Pound ſterling, what is the price 
of 1 Ounce of that Plate? 

A.. 5. — 1 d. and ſomewhat 9% I. or. 
more. The operation is thus: 51—13—1 


After the three known terms I 


of this queſtion are rightly 13 
ordered they will ſtand as 20 * 
here you ſee in the Example; $51) 26005 ſhillings 
then multiplying the ſecond 255 
term 13 by the third term 1, 5 
ö — Product will be alſo 13 12 

= (for multiplication by one — 

makes no — ;) which $17.60 (2. pron 


- _ 


13 being divided by 51, at- —— 
ter the manner of operation 2 

delivered in the note upon the 5th Rule of the 7th 
Chapter, the entire Quotient or Anſwer of the Que- 


ſtion will at length be found to be 5 . — 1 d. and 


ſomewhat more, but the ſurpluſage being leſs thana 
farthing is omitted as uſeleſs. 
Example + What muſt be paid to a Labourer for 
or 27 Weeks at the rate of 45. for 1 
Week? Anſwer, 5l.—8 5. 
After the three given terms are rightly placed 


in che Rule, they will ſtand Week. Shil. Week, 


as you ſee in the Example; 


then multiplying the third 
term 27 by the ſecond term 4, — 
the product is 108, which 108 
I ſhauld divide by the firſt term 1, but in regard 

«ph F 3 diviſion 


| 


- 1 * * 
8 . - _ W _ = - « mY 
— a n a 2 - 2 
a — = * 1 — ® — * = _ r 2 — 
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diviſion by 1 makes no alteration, the Quotient is 
alſo 108, ſo that the fourth term ſought is 18 
ſhillings, which being reduced to Pounds, accor- 
ding to the ſeventh Rule of the ſeventh Chapter, 
give 51. 85. for the anſwer of the queſtion.” = 
XI. In the Rule of Three, if after the queſtion 


is ſtated according to the ſeventhRule 5 4 
To prepare the of this Chapter, any of the three i 


2 given terms be a compound term con- 


whey they are fiſting of divers denominations,” as 
compounded of Pounds, Shillings, and Pence; or Weeks 


divers deno- Days, Hours, Cc. ſuch compound term 


MINIONS. mult firſt be reduced into the loweſt ; 3 


of thoſe denominations (by the 6th Rule of the 


| ſeventh Chapter) to the end that the three given "il 
terms may be three ſingle numbers; alſo of theſe 3 


three ſingle numbers the firſt and third muſt al- 3 
ways be of one and the ſame denomination : for 
if it happen that they expreſs things of different 


names, ſuch of the two which hath the greater A 


name (or denomination) is to be reduced into the 
ſame name with the leſſer (by the 5th Rule of the 2M 
ſeventh Chapter :) Theſe preparations being ob- 
ſerved, the reſt of the work is to be proſecuted ac- 
cording to the tenth Rule of this Chapter. Ex- 


ample, What will 48 Ounces, 17 Peny-weight, and 


20 Grains of Silver-Plate amount unto at the rate 
of 5 5. 6d. the Ounce? Anſwer, 13l.—— 
8 S,w———IO0 4.—3 . ver Y Near. : f 
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IS 4 | 
1 This queſtion oz. . d. or. p. w. gr. 
being ſtated ac- 1— 5 —6—-48—17—20 
X cording to the 20 12 20 
9 ſeventh Rule of — — — 


thisChapter, will 20 66 977 
ſtand in theRule 24 2 
Jas you ſee in the — | 
Example, to wit, 480 3928 
if 1 Ounce coſt 1954 
A * 5 54. 6 d. what 
will 48 oz.— 23468 Grains. 
17 p.w.-——20 gr. colt? Here becauſe the 
third term is compounded of divers denomina- 
tions, ir:'muſt be reduced into the loweſt of thoſe 
=X denominations, to wit, graias; ſo by the ſixth 
Rule of the ſeventh Chapter, there will be found 
23468 grains for the third term ; likewiſe becauſe 
the ſecond term 5 5. ———— 6 4. is a compound term, 
whoſe loweſt name is Pence, it muſt be reduced 
into Pence (by the aforeſaid Rule ;) fo there will 
be found 66 Pence for the ſecond term: Moreover 
X becauſe the firſt term hath the name Ounce, and the 
third term the name Grain, the firſt term 1 Ounce 
muſt be converted into 480 Grains (which are 
equal to 1 Ounce;) then will the three terms or ſin- 
gle numbers ſtand in the - 
Rule, as here you ſee viz. gr. pence, gr. 
it 480 Grains coſt 66 480—— 66—— 23468 
Pence, how many Pence | | 
will 23468 Grains coſt ? Now proceeding according 
to the tenth Rule of this Chapter, there will ariſe in 
the Quotient 3226 Pence, beſides a remainder of 
408, which being reduced to 1632 Farthings, and 
SS thoſe 
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thoſe divided by the firſt term 480 the quotient 


will be 3 Farthings, ſo that the entire quotient is 
3226 Pence, 3 Farthings, and ſomewhat more (but 


the parts of a Farthing being of no moment, may 
be neglected.) Laltly, the ſaid 3226 Pence being 
reduced according to the ſeventh Rule of the ſe- 


venth Chapter, give 13/. ——8.. 4 
ſo that 131. 85. 10d.—3f. and ſfome- 
what more, will be the Anſwer of the Queſtion, MM 
XII. For the proof of the Direct Rule of Three, 
multiply the fourth term by the firſt, 
=—_ oy - tho which done, if that Product be equal! 
direct . to the Product of the ſecoud term muls 
tiplied by the third, the work is right, 


104, —— 3f, WF. 


otherwiſe it is erroneous: ſo in the firſt Example, 
38 the fourth term, being multiplied by the firſt 


term 4, the Product is 152, which is alſo the Pro- 
duct of 19 multiplied by 8. But if it happen that 
after the fourth term, or anſwer, of the queſtion 
is found in the ſame denomination with the ſecond 
term, there is yet a remainder, ſuch remainder 
muſt be added to the Product of the firſt term, 
/ multiplied by ſuch fourth term, and then the ſum 
muſt be equal to the Product of the ſecond and 
third terms (the ſecond term conſiſting of the 
ſame denomination with the fourth ; ) ſo in the laſt 
Example the fourth term is 3226, and there hap- 
pens to be a remainder of 408, which being added 


to the Product of the Multiplication of the ſaid 


3226 by the firſt term 480, gives 1548888, which 
is the ſame with the Product of the third term 
23468 multiplied by the ſecand term 665, ay will 


. 


appear when work d. 


XII. When 
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u.. When the firſt of the three given num- 
vers in the Rule of three Direct, : 
WF is : or unity, the queſtion may of- 2 
tentimes be anſwered more ſpee- ee direll, I 
 *Meily chan by the Rule of Three, fiat term is 1 or unity 
even by thoſe who have but little 
sil] in Arithmetick, as will partly appear by the 
following Examples, v:z. | 
1. At 175.—94. the yard, what will 84 yards 
coſt? Anſwer, 74. — 11. For Reaſon ſhew- 
eth that $4 yards muſt (at the ſaid rate) coſt 
84 Angels, 84 Crowns, 84 half Crowns, and 84 
WT hree pences, all which being computed and ad- 
Ned together, will give the full value of 84 yards, 


12. 


- 
* 8 „ 
* 8 
* 


amg 
* 
* 


J. 5. 4. 


384 Angels make ——42 —— 00.00 
84 half Crowns —— ——10——10——00 
3 Sum 74 11i— 00 


2. At the rate of 9s. the Buſhel of Wheat, what 
will 51 Quarters amount unto? Auſwer, 183 J. 
125. — -a. | 


* 


1 
"3 
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It is evident that the price of 1 Quarter (which 
conſiſts of 8 Buſhels) will be 8 Angels wanting 8 
Shillings : therefore, . 4 
| i, s, 4d. 
from 8 Angels, to wit, ———4———00-—-00 
ſubſtract -- -——0 4% 


PO 


% 
1 


Then the value of 51 Quarters, at the rate of N i 


3l. 125,——— 04. the Quarter, may be found in 
manner following, Vix. ö 7 


1.—5.ä— -4. 3 

5 1—00— 00 4 

51 times 3/, or 3 times 51. is <51—00—00 
51 —0O0-——00 

51 Angels make————— 25—10—00 
31 Shillings doubled make — $5-—02—00 
the price of 51 Quarters —— —183=-—12—00 ä 
3. What is a Cheſt of Sugar worth, that weigh- Wl 
eth neat weight (the Tare being 

Tare is that wherein ſubtracted) 7 C. 39. 71h. at YG 


any thing is put, as 4 


Ba for Pepper i Chefs the rate of 6l.—--35.--4d, 8 
— jf for LC 2 Anſwer, 48.——3,. 9 N 


7. times 


1 . 1. — . — 4. 
times 6 pounds make 42——00——00 
times 3 Shilliags — 1—0 1 —0 0 


WE Gram ———— mA — 
4. Mrne half of 61.--35. 4d. for q_ | 
C l - 3th Z——Ol ——0Z. 
05 2 Atl, 18 — 


0 2 he half of 31. --15.-- 84. for 
8 1 1. 18 — — — 


5 niir 
Ine fourth part of 1. 


9 
= 10-.— 104. (becauſe. 7 J. e + 
1 Sis a fourth part of 28ʃ. Je D 
48—03—05—2 


practical Rules of this nature cannot be com- 
p pleatly underſtood without ſome skill in fractions, 
as will hereafter appear in the ſecond Chapter of 
the Appendix: And therefore I ſhall conclude this 
| XK Chapter with the following Queſtions, whoſe An- 
ſwers are annexed to them, and may be found out by 
the precedingRules; but the operations are purpoſe- 
ly omitted, and left as an exerciſe for the Learner. 
; ueſtions to exerciſe the Rule of Three direft. 
1. If :/ yards of Cloth coſt 191. 2s. Gd. what will 
35 yards coſt at that rate; Anſwer, 39l. 75, Gd. 
2. If 35 yards coſt 39/. 7s. Gd. how many yards 
may be bought ar that rate for 191. 25. 64? An- 
wer, 17 yards. 
3 . If 35 yards coſt 39. 7s. 64. what are 17 yards 
worth at that rate? Anſwer, 19l. 2s. 6d. 
4. If 17 yards be ſold for 19/. 26. Gd. how ma- 
ny yards will 391. 75. 64. buy at that rate? Anſm. 


35 yards, 
6 fk 5. What 
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5. What muſt I pay for the carriage of 17 hun- 
dred weight, 3 quarters and 11 pounds Averdu- 
pois, at the rate of 7 ſhillings the hundred weight? 


Anſw. 6l.—45;—11d.—1farth. 


6. If 61. 45.—11.--1 f. be pay'd for the car- 7 * 
riage of 17 hundred weight, 3 quarters, and 11 
pounds, what was paid for the carriage of i pound 


weight? Azſw. 3 Farthings. 


7. What muſt I pay for 39 ounces,7 penny weight, 1 ; 


and 18 grains of white plate at the rate of 5s. and 


quarters of a farthing. 


8. What muſt 1 J. (or 205.) pay towards a Tax, : 
when 326l.—65.—84. is aſſeſſed at 41l.—165.— 3 


2d.— 37? Anſw. 2 5.64, 


9. What will the Intereſt of 8761.19.64. 
amount unto for 1 year at the rate of 61. for 1ool. 


for the ſame time? Anſw. 521.-—125,——3d. 


16. If 3 yards in length of Engliſh meaſure be- 3 
equal to 4 ells Flemiſh; how many Flemiſh ells are 


contained in 120 yards Engliſh ? Anſwer 160 Fle- 


miſh ells. 
11. If 4 Flemiſh ells in length, be equal to 3 Eng 


liſh yards; how many Engliſh yards in 300 Flemiſh | 


ells? Anſw. 225 Engliſh yards. 


12. If ʒ ells in length of Engliſh meaſure, be 1 
equal to 5 Flemiſh els, how many Flemiſh ells in 


120 Engliſh ells ? Auſw. 200 Flemiſh ells. _ 
13. If 5 Flemiſhellsin length, be equal to 3 Eng- 
liſh ells; how many Engliſh ells in 145 Flemiſhells? 
Anſw. 87 Engliſh ells. 
14. It 3 ounces of Silk weight, be equal to 4 oun- 
ces of Venice weight; how many ounces Venice are 


equal to 69 ounces of Silk weight? Anſwer 80 oun- 


ces Venice. 15. 


9 
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15. A Merchant delivered at London 120). ſter- 
ung, to receive 207! Flemiſh at Amſterdam 3 
> WM what was 1 l. ſterling valued at in Flemiſn money? 
X Anſw. 11.—14.—5 d. 
16. If a Bill of Exchange be accepted at London, 
for payment of 4001. ſterling, for the value deli- 
ver'd at Amſterdam? at 11.—135,—6d. Flemiſh 
for 11. ſterling how much Flemiſh money was de- 
& liver'd at Amſterdam? Anſw. 670 l. Flemiſh. 
17. When the Exchange from Antwerp to Lon- 
don is at 1.—45,—74. Flemiſh for 1. ſterling 3 
ho much ſterling muſt I pay at London to receive 
236l. Flemiſh at Antwerp? Anſw. 1921. ſterling. 
18. A Merchant deliver'd at London 3701. ſter- 
ling by Exchange for Roar at 74 d. ſter ling for 
Fo. Tournois ; how much Tournois ought he to 
receive at Roan? Anſw. 60000s. Tournois. 
2X 19. In 370 Ducats, at 45.—24. the Ducat ; how 
many French Crowns at 6s5.—2d4! Anſw. 250 
Crowns; For if 744. give 1 Crown, 185604. (or 
370 Ducats) will give 250 Crowns. 
20. la 516 Dollers, at 45.-—54. the Doller ; 
how many Guineas at 11/.--1s. 64. the peice ? 
x 4-/w. 106-Guineas. For if 258 d. give 1 Guinea, 
=X 273494. or 516 Dollers) will give 106 Guineas. 


* 
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CHAP. IX. 
Of the Inverſe Rule of Three, 


1. HE Rule of Three 4nverſe is, when the 
| fourth term required ought to proceed 
from the ſecond term, according to the ſame rate 
or proportion that the firſt proceeds from the 
third: ſo this queſtion being propounded, if 8 
Horſes will be maintained 12 days with a certain 
uantity of Provender, how many days will the 
ſame quantity maintain 16 Horſes? Here, as 8 is 
half 16, ſo ought the fourth term required to be 
half 12; for if certain buſhels of Provender ſerve 
8 Horſes 12 days; 16 Horſes will eat upas much 
Provender id half that time: and therefore you 
cannot ſay here in a direct proportion (as before 
. in the Rule of Three direct) 
1 OE as 8 to 16, ſo is 12 to ano- 

f ther number which ought to 
be in that caſe as great again as 12; but contrari- 
wiſe by an inverted proportion; beginning with the 
laſt term firſt, as 16 is to 8, ſo is 12 to another 
number, which ought to be in this caſe half 12. 
And by the due obſervation of this definition, 
together With that of the Rule of Three Direct 
(propounded in the ninth Rule of the eighth Chap- 
ter) when any queſtion belonging to the ſingle 
Rule of Three is -propounded, you may readily 
diſcern by which of thoſe Rules it ought to be re- 
ſolved; for if the three terms given look for a 
_ fourth |! 
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fourth in a direct proportion as they ſtand ranked 
in the Rule, you muſt reſolve the queſtion by the 
direct Rule; contrariwiſe when the proportion is 
inverted or turned backwards, it ought to be reſoly'd 
by the Inverſe Rule of Three, which here followeth. 
II. In the inverſe Rule of Three, after the three 
given terms are rightly placed in the 
Rule, and reduced (if there be need) m to workthe 
according to the eleventh Rule of the — 1 le bf | 
eighth Chapter, multiply the firſt | 
term by the ſecond, or (which is the ſame) the ſe- 
cond term by the firſt, and then divide the Product 
by the third term, ſo the quot ient will give you the 
fourth term required,or anſwer of the queſtion;thus 
in the queſtion premiſed in the laſt Rule, if you mul- 
tiply 12 by 8, the Product is 96, which if you divide 
by 16 the Quotient gives you 6, the fourth term re- 
quired, as by the ſubſequent operation is manifeſt. 


horſes days horſes s 
E. 


57 (6 
96 


O 


III. For the more ready diſcovering, whether 
a queſtion propounded belongs 
to the Rule of Three Direct, or Bom to diſcern whether 
to the Rule luverſe, obſerve the ws omg 55 — * 
directions following, viz. 1, By 94 by the Rule Hireli, 
the ſenſe and tenour of the que- or by the Rule Inverſe, 


ſtion conſider whether more be 


required 


Z ů ů — — — ney Ce EI 
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required or leſs; that is, whether the number 


ſought muſt be greater or leſs than the ſecond } 


term. Secondly, eſteeming the firſt and third 
terms as extreams 1n reſpect of the ſecond, this 
will be a general Rule; namely, When more 
is required, the leſſer extream is the Diviſor; 
bur when leſs is required, the greater extream 
is the Diviſor, Laſtly, the Diviſor being found 
out, it will be apparent whether the Rule be 
Direct or Inverſe, for when the Diviſor is the 
firſt term, it is a Rule Direct; but when the 
Diviſor is the third term, the Rule is Inverſe. 
Another Example of the Rule Inverſe may be 
This: If 12 Mowers do mow certain Acres in 
4 days, in what time will 23 Mowers perform 
W the ſame work? Anſwer 2 
24, D. 24, days, 2 hours, and ſomewhat 

| more. Here, the 3 known 

| 12-—4-—23 terms being rightly placed in 
the Rule, will ſtand as you 


23) -F (2 days 1 in the Example; and 
3 ſince it is evident that 23 men 
8 will require leſs time than 12 
f men to finiſh the ſame work, 

Se therefore (by the Rule afore- 
23) 48 (2 yours. going) the greater of the 
46 two extream Numbers 23 

2 and 12 muſt be the Diviſor; 


and becauſe the Diviſor 23 
ſtands in the third place, this queſtion is to be 
wrought by the Rule Inverſe; wherefore multi- 
plying the firſt term 12 by the ſecond term 4, the 
product is 48, which being divided by the firſt term 


23, the Quotient gives 2 days, and there is a re- 
| mainder 


4 
* 
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mainder of 2 days, which being reduced to hours, 
and thoſe divided by 23, the Quotient will be 2 
hours, and there is yet a remainder of 2 hours to be 
ſubdivided into 2.3 parts if you pleaſe; ſo that the 
fourth term ſought, or anſwer of the queſtion is 2 


days, 2 hours and ſomewhat more. 
Again, take this for a third Example, If ITend 


my Friend 35s pounds for one year and 35 days 
(the year being ſuppoſed. to conſiſt of 365 days) 
how long time ovght he to lend me 500 pounds to 
requite my courteſy ? Anſwer, 284 days and ſome- 
what more, there being a remainder, to wit. 400, 
after the Diviſion is fiaiſh'd, as by the ſubſequent 


operation is manifeſt. | 


l. y D. [ 
356—1 35 — 500 
365 
add 35 
| 0 
multiply 5 556 


5 loo) 142400 (284 days, * 


IV. The proof of the Inverſe Rule of Three is 
this, multiply the third term by 
the fourth, then if this Product be e- 7h proof of the 
qual to the · Product of the firſt term — of Three l- 
multiplied by the ſecond, the vox 
is true, otherwiſe erroneous; ſo in the Exam- 
ple of the ſecond Rule, the Product of 16 and 6 


equal to the Product of 8 and 12. Bur if ic 


G happen 
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happen that after the fourth term, or anſwer of the 
queſtion, is found in the ſame denomination with 
the ſecond term, there is yet a remainder, ſuch 
remainder muſt be added to the Product of the 
third term multiplied by the fourth, and then the 
ſum muſt be equal to the Product of the firſt and 
ſecond terms (ſuch ſecond term being of the 
fame particular denomination with the fourth :) 
ſo in the laſt Example, the fourth term is 284 days, 
and there remains 400 after the diviſion is finiſh'd, 
this 400 being added to the Product of the Mul- 
tiplication of the third term 500 by the fourth 
term 284, gives 142400, which is equal to the Pro- 


duct of the firſt term 356, multiplied by the ſe- 
cond term 400 days, | 


— 


, 
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CHAP. x. 
The double Golden Rule Direct, performed by 
two ſingle Rules. 


FA H E Compourd Golden Rule is, when 
more than 3 terms are propounded. 


II. Under the Compound Golden Rule, is com- 
prehended the double Golden Rule, and divers 
Rules of plural proportion. 


Hl The double Golden by 2 when five 
5 terms being propounded, a ſixth pro- 
= 2 rtional unto them is demanded: as 

8 in this. queſt ion, If 4 Students ſpend 
19 pound in 3 months, how much will ſerve 8 Stu- 
dents 9 months? Or this, if 9 Buſhels of Provender 
ſerve 8 Horſes 12 days, how many days will 24 
Buſhels laſt 16 Horſes? | 


IV. The five Wy nn this Rule conſiſt of 
two parts, Vir. A ſuppoſition ex- IF 
preſſed in the three firſt — ʒ and a Ll — 
demand propounded in the two laſt: of rhe ſame 
So in the firſt Example of the laſt Nule are diſtri- 
Rule, this Clauſe (if four Students 
ſpend 19 pounds in 3 months) is the ſuppoſition, 
and this (how much will ſerve eight Students nine 
G 2 | months) 


— 
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months) is the demand : likewiſe in the other 


Example of the ſame Rule, this clauſe (if nine 


Buſhels of Provender ſerve 8 Horſes 12 days) 
is the ſuppoſition, and this (How long, or how 
many days will 24 Buſhels laſt 16 Horſes) is the 
demand propounded. | 
V Here for ranking the terms propounded in 
their due order, firſt obſerve amongſt 
The right %- the terms of ſuppoſition, which of 
A of the them hath the ſame denomination 
with the term required ; then reſer- 
ving that term for the ſecond place, write the 
other two terms of ſuppoſition one above another 
in the firſt place; And laſtly, the terms of demand 
likewiſe one above another in the third place of 
the Rule, in ſuch ſort that the uppermoſt may 
have the ſame denomination with the uppermoſt 
of thoſe in the firſt place. Example, If 4 Stu- 
dents ſpend 19 pounds in 3 months, how 
much will ſerve 8 students 9 months? Here 
the three terms ol ſuppoſition are 4, 19, and 
3, and of theſe terms 19 hath the ſame deno- 
mination with the term required, viz. of Pounds, 
for you are to enquire how much Money is re- 
quiſite for the maintenance of 8 Students 9 
© months , wherefore reſerving 19 for 
4— 19 the ſecond place I write 4 and 3 
3 one above another thus; then draw- 
8 ing a line upon the right hand of 
4, I write 19 in the ſecond place; this done 
the work will ſtand as in the Margin; Laſt of 
all the terms of demand being 8 and 9, and 8 
having the denomination of Students, I place 


It in the ſame line with 4 and 19, and write | 


P under 
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under it; all this performed, the terms in this que - 
ſtion rank themſelves as followethn: 


Viz. Thus, 
4—19—8 
3 - 
Wy Or Thus, 
319 
4 b 8 


In like manner, if the ſecond queſtion of the 
third Rule of this Chapter were propounded; the 
terms thereof ought to be diſpoſed 


Thus, 
8—12— 16 
9 24 
Or Thus, 
9—12— 24 
8 16 5 


* 
% 


FI. Queſtions belonging to the double Golden 
Rule may be reſolved by two ſingle Rules of 
Three, or by the Golden Rule Compound of fire 
Numbers. 

VII. When Queſtions of I Proportion of the 
this nature are reſolved by two double Golden Rule , 
ſingle Rules, the proportions when it is performed 
are as followeth : oy two ſingle Rules, 

J. As the uppermoſt term of the firſt place, 
is to the middle term; So is the uppermoſt 
term of the laſt place to a fourth Number: 


G 3 TI. As 
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II. As the lower term of the firſt place is to 
that fourth number; fo is the lower term of the 
laſt place to the term required. | 

So in this Example before recited, 

4—19—8 uſing tacitly the lower term of the 
3 9 9 firſt place as a common number in the 
firſt proportion, ſay, thus, | 
I. If 4 Student ſpend 19 pounds (in three 

months) what will ſerve 8 Students the ſame 

time? 
Or thus, If 4 Students fpend 19 pounds, what 

will 8 ſpend? 
Which Rule of Three will be diſcovered to be 
direct (by the third Rule of the ninth Chapter?) 
therefore the fourth proportional proceeding from 
the ſaid three given numbers 4, 19, and 8 1s 38 (by 
the 10th Rule of the 8th Chap. aforegoing.) Again 
to find the term required, uſing tacitely the upꝶr · 
moſt term of the third place as a common Number 
in this laſt proportion, ſay as followeth, 

II. If in three months 38 pounds are ſpent (by 
8 Students) how much will ſerve them for 9 
months? 

Or thus, it 3 give 38, what will 9 yield? 
Which Rule of Three will likewiſe be diſcovered 
to be direct {by the third Rule of the gth Chap- 
ter ;) therefore the fourth proportional proceeding 
from the ſaid 3 numbers, 3, 38, and 9, you ſhall 
likewiſe find (by the toth Rule of the 8th Chap- 
before-recited) to be 114, for 38 being multiplied 
by 9, the Product is 342. which divided by 3, 
yields you in the Quotient 114; So that I con- 
elude, if four Students ſpend nineteen pounds 

in three months, 114 pounds will ſerve 8 Stu- 

E dents 
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dents 9 months; as you may further obſerve, by 


the Work following : 
"We 3 | 2 I + 5 
41—19—8— (38 3—38—9—(114 
8 2 2 
4) 152 (38 3) 342 (114 
12 : Wn hs 
32 | O+ 
; 32 3 1 
„ * = 
12 5 
O 


In like manner if two ſingle Rules of Three be 
formed (according to the preceeding 7th Rule) out 
of the five numbers given in the laſt mentioned 
queſtion, the ſame being ranked according to the 
latter manner of ordering the ſaid numbers in the 
fifth Rule, each of the ſaid two Rules of three will 
be a Rule direct, and the ſame anſwer of the que- 
ſtion, to wit, 114 pounds will be diſcovered, as 
you may ſee by the ſubſequent operation. 


* 


4 8— (114 
3 —--19--——g-—(57] 4—57-—38--(114 
9 8 * 
3) 171 (57 4) 456 (114 
bY... 1 
21 5 
| . [ + 22h 
A Ot 16 \ 
LG: - 
© 


G4, ww 
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VIII. The double Golden Rule is either Direct 

or Inverſe. | | | 
IX. The Double Golden Rule Direct is, when 
both the ſingle Rules do each 7 ep look fora 
fourth term in a direct proportion: 
3 As in the Example of the ſeventh 
Rule, where each of the two ſingle 
Rules of Three is a Rule Direct. 

For another Example take this, If the Carriage 
of 8 C. weight 128 miles, colt 48 Shilliags, for 
how much may I have 4 C. weight carried 32 miles 
after the ſame rate? The terms of this queſtion ac- 
cording to the fifth Rule of this Chapter, rank 
themſelves in this order: 

128— —48— — 32 


8 | 4 


Now taking tacitly the lower term of the firſt 
place as a common number, I form the firſt Rule of 
Three according to the ſeventh Rule, ſaying, 

I. If the carriage of a certain weight 0 wit, 
8 C.) 128 miles, will coſt 48 Shillings, what will 
the carriage of the ſame weight 32 miles coſt? 

Nere it is eaſie to diſcern, that the fewer miles 
any weight is carried, the leſs money will pay for 
the carriage of chat weight; therefore the fourth 
number ſonght by the ſaid Rule of three muſt be 
leſs than the ſecond number 48: And foraſmuch as 
by the third Rule of the ninth Chapter, when leſs is 
required, the greater extream (whether it be the 
firſt or third number) muſt be the Diviſor ; there- 

Fore the firſt number 128 is the Diviſor, and conſe- 
quently the Rule of Three above propounded is a 

Eule diret, wherefore finding out the fourth = 

'Þ cr 
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ber by the tenth Rule of the eighth Chapter, to be 
12 Shillings, I proceed to the ſecond proportion, 
and ſay, wy 

II. If the carriage of 8 C. (32 miles) coſt 12 
Shillings, how much muſt I give to have 4 C. 
carried the ſame diſtance ? Ak 

And here likewiſe finding a fourth number to 
be looked for in a direct proportion, I diſcover 
that fourth, by the ſaid tenth Rule of the eighth 
hapter, to be 6s. which is the term demanded, 
and the anſwer to the queſtion propounded : So 
that at laſt I conclude, if the carriage of 8 C. 128 
miles coſt 48s. the carriage of 4 C. 32 miles will 
coſt 65s. according to the ſame rate: See the whole 


Work. 


— EE. 
1 


—: tl. eo 


1284 
* 4 
96 
I 
128) 1536 (12 

128 

256 
256 

1 


8—1 2—4— 06 


8) 48 (6 
* 


0 | 
CHAP: 
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CHAP. XI. 


The Double Golden Rule Inverſe, performei 
by two ſingle Rules. | 


HE Double Golden Rule Inverſe is, when 

one of the ſingle Rules looks for a fougth 
The double Gol- term in an inverted proportion: As 
den Rule In- in the laſt Example propounded in 
verſe, the fifth Rule of the laſt Chapter. For 
if you rank the. terms of that queſtion, according 
to the ſaid fifth Rule, thus, 


| 
8—12— 16 
9 A 


And then work by two ſingle Rules of Three, 
formed according to the ſeventh Rule of the laſt 
Chapter, you ſhall find by the third Rule of the 
niath Chapter, that the firſt of the ſaid two Rules 
of Three will be iaverſe, and the latter direct; 
for ſaying firſt, if 8 Horſes be maintained 12 days 
(by buſhels of Provender) how many days will 

16 Horſes he kept by ſo much Provender ? Here the 
anſwer 6 days will be found out by the Rule of 
Three iaverſe : Secondly, ſaying, if 9 buſhels of 
Provender be eaten up (by 16 Horſes) in 6 days, in 
how many days will 24 buſhels be ſpent ? Here the 
anſwer 16 days will be found out by the Rule of 
Three direct. | 

But if you order the given terms of the ſame | 
gueſtion, hs, 7 


gon” 


— 


Wis 4 — WY Pn" 2 


—_ —_— 


* - 
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8 16 


And then work by two ſingle Rules of Three, 
formed according to the ſeventh Rule of the laſt 
Chapter, you ſhall find by the third Rule of the 
ninth Chapter, that the firſt of the ſaid two Rules 
of Three will be Direct, and the latter Inverſe; 
for ſaying, firſt, If 9 buſhels of Provender will laſt 
12 days (to maintain 8 Horſes) how many days 
will 24 buſhels ſerve the ſame number of Horſes : 
The anſwer 32 days will be found out by the Rule 
of Three direct. Secondly, ſaying, If 8 Horſes will 
be maintained 32 days (by 24 buſhels of Provender) 
how long will 16 Horſes be kept by the ſame quan- 
tity of Provender ? Here the anſwer 16 days will 
be found out by the Rule of Three Inverſe. 

Wherefore whenſoever a queſtion belonging to 
the double Rule of Three is ſevered into two ſingle 
Rules of Three (according to the preceding Rules) 
if one of them happens to be a Rule Iuverſe, that 
double Rule is called the double Rule Inverſe. 

Now the Reſolution of the queſtion proponn 


ed being ranked after the firſt manner, is as fol. 


loweth. 
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8 12— I 6 
9 24—(16 


Cs ——___ 


8 Again, The Reſolution of the ſame queſtion, be- 
ing ranked after the laſt manner, is this, 
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9—12— 2424 
8 I6—(16 


nd Camas”, mn C7, 
12 


8—232—16—0( 16 


16) 256 (16 
16 | 


So that at laſt I fay if 9 Buſhels of Provender 
ſerve 8 Horſes 12 days, 24 Buſhels will laſt 16 
Horſes 16 days, which is the reſolution of the 
Queſtion propounded. 


CHAP. 
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CHAP. XII. 
The Golden Rule compounded of five 


Numbers. 


J. HE Golden Rule compound of five num- 
bers is, when the terms being ranked, as be- 
fore, inſtead of the double terms we uſe their pro- 
ducts, and then proceed to find the term required 
by one ſingle Rule of Three. 
1]. Here when the Queſtion propounded ought 
to be performed by the double Rule 
3 direct, multiplying the terms of the 
of 5 Su mg firſt place, the one by the other, 
bers performed take their product for the firſt 
by one jingl: term, the middle number for the ſe- 
Rule dire, cond, and the product of the two 
laſt terms for the third term ; this done having 
found by the Rule of Three direct, a fourth pro- 
portional unto thoſe three, that fourth term ſo 
found is the number you look for; ſo this que 
ſtion being again propounded, if 4 Students 
190. in 3 months, how much will ſerve 8 Students 
9 months? and the terms thereof being ranked 


as before, viz. thus, 


3 9 


The product of 4 multiplied by 3 is 12, and the 
product of 8 multiplied by 9 is 72; wherefore J 
ay, AS 12 to 19, ſo 72 to the term required, which 
1 find by the lingle Rule of Three direct to be 114, 


80 R 


| 


. 
i 


XII. of five Numbers. 1 | 
N * if 4 Students ſpend 191. in three months, 
oa will be requiſite for the maintenance of 8 
| Students 9 months; ſee the whole operation, as 


Wolloweth. 


41—19—8 
3 on ay 
12 72 
19 


648 
72 
12913680114 
12 
| 
12 


ln like manner this being the Queſtion as before 
in the laſt Rule of the tenth Chapter) if the car- 
Triage of 8 C. 128 miles, coſt 485. What will the 
arriage of 4 C. 32 miles ſtand me ir? the Anſwer 
thereunto will be 6s. as appears by the Wark. 


128. 


9 24 find the Inverſe proportion in the 
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8 l 
1024 4 384 128 
96 

48 
1024) 6144 (6 Shilling 
6144 ; 
© 


III. When the Queſtion propounded ought to 
be reſolved by the double Rule In- 
The Golden Rule verſe, having multiplied the double 
compound of frv* terms acroſs, that is, the uppermoſt 
— 4 3 term of the firſt place by the lower 
fingle Rule Di- of the laſt, and the uppermoſt of the 
rect or Iuverſe. laſt place by the lower of the firſt, 
| write each product under the lower 
term by whlch it is produced: and then if the In- 
verſe proportion be found in the uppermoſt line, 
uſing thoſe products as ſingle terms, proceed to 
find the term required by the ſingle Rule of Three 
direct: But in caſe you find the Inverſe propor- 
tion in the lower line, perform the Work by the 


lingle Rule of Three Inverſe. 


So in the Example above mentioned, if 9 Buſhels 
of Provender ſerve 8 horſes 12 days, how long 
| will 24 Buſhels laſt 16 Horſes? Here 
8—12—16 if you rank the terms thus, you ſhall 


firſt line, as is obſerved in the laſt 


Chapter: And therefore having ſubſcribed the 
products 


F #4, $1: 5 . A Se 2 —- - 
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products according to the direction given you in 
this Rule, I proceed to ſatisſie the demand of 
this queſtion by the ſingle Rule of Three direct, 
as appears by the Work following, 


81 2— 16 


9 24—(16 
144 192 
12 
384 
192 
144) 2304 (16 
144 
864. 
864 


O 


But the terms of this queſtion being ranked 
thus, the Inverſe proportion is X41 4 
faund in the lower line, as you 9--—12-——2 
may obſerve likewiſe by the laſt 8 16 
Chapter : whereupon in this caſe 
to reſolve the Queſtiog, I proceed by the ſingle 
Rule of Three Inverſe, as appears by the Work 
hereunto annexed: howſoever therefore you work 
the Queſtion, you ſhall find the term required to 
be 16; ſo that at laſt I conclude, as before in the 
laſt Chapter, If 9 buſhels of Proveader ſerve 8 
— 12 days, 24 buſhels will laſt 16 horſes 15 

78. ; 


1 Geng 
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8 16—(16 


144 


12 


384 
192 
144) 2304 (16 
144 


g 864 
864 


O 


— —_— — 
* 


CHAP. XIII. 
The Rule of Fellonſbip. 


4 H E Rulcs of plural Proportion are thoſe, 
by which we reſolve Queſtions, that e 
diſcoverable by more golden Rules 
than one, and yet cannot be perfor- 
med by the doublegolden Rule men- 
tioned before in the three laſt Chapters. Of theſe 
Rules there are divers kinds and varieties, according 
to the nature of the Queſtion propounded, for here 
the terms given are ſometimes four, ſometimes five, 
ſometimes more, and the terms required ſometimes 
more than one, &c. * | 

| II. Two 


Rules of plural 
Pr oportion. 


— 
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II. Two particular Rules of plural proportion 

are theſe, the Rule of Fellowſhip and the Rule 

of Alligation. | 2 ö 
III. The Rule of Fellowſhip is that, by which 

in accompts amongſt divers men (their 

ſeveral ſtocks together with the —— pete etl 


gain or loſs being propounded ) 
gain or loſs of each particular Man may be diſco- 


vered: As in this Example, A and B were ſharers 
in a parcel of Merchandize, in the purchace of 
which, A laid out 7. and B 111. and they having 
ſold this Commodity, find that their clear gains 
amount to 545, Now here the Queſtion to be 
reſolved by this Rule is, what part of that 545. 
accrews to A, and what to B, according to the 
rate of the ſeveral ſums or ſtocks which they ad- 
ventured ? Again, A, B, and C, freight a Ship 
from the Canaries for England, with 108 Tuns of 
Wine, of which A had 48, B 36, and C 24, the 
Mariners meeting with a ſtorm at Sea, were con- 
ſtrained for the ſafety of their lives, to caſt 45 Tun 
thereof over-board ; here the Queſtion to be re- 
ſolved is, How many of the 45 Tun each particu» 
hr Merchant hath loſt, according to the rate of his 
Adventure? | 

V. The Rule of Fellowſhip is either ſingle or 
double. | 

V. The ſingle Rule is, when the ſtocks propoun- 
ded do continue in the Adventure (or common 
Bank) equal times, to wit, one ſtock as long time 
AS another. | | 
VI. In the ſingle Rule of Fellow- 
ſhip, take the total of all the ſtocks for — ol the 

the firſt term, the whole gain or loſs, 6 

1495 H 2 for 


\ 
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for the ſecond, and the particular ſtocks for the 
third terms; this done, repeating the Rule of 
Three ſo often, as there are particular ſtocks in 
the Queſtion, the fourth terms produced upon 
thoſe ſeveral operations, are the reſpective gains 
or loſſes of thoſe particular ſtocks propounded : S0 
in the firſt Example above-mentioned l. and 111. 
are the ſtocks propounded, whoſe total is 181. 
which I take for the firit term: Again, 54s. the 
common gain, is the ſecond term, and 71. the 
firſt particular ſtock, is the third term of the firſt 
proportion; whereupon | ſay, as 18/1. to 545. ſo: 
71. to another number, which by the dire& Rule 
of Three I find to be 21 s. viz. the part of the gain 
due to A, that expended the 7.1. ſtock. Then for 
the ſecond proportion, I ſay, as 18 J. to 54 5. fo 
11/7. to another number, which I likewiſe find by 
the Rule of Three direct to be 33s. viz. the part 
of the gain due to B, for his 111. ſtock. 


7 7— 21 
16 1 2 T‚1mᷣ—33 


Again in the other premiſed Example, the par- 


ticular loſs that happens to A, is 20 Tun. toB rs, 
and to C 10 Tun. N 


480. 48 20 
2 96 —9 — — JH —— 1 5 : 
24 24— 10 


VII. The double Rule of Fellowſhip 
2. Double. is, when the ſtocks propounded are 


double numbers, viz. when each ſtock 
hath 


> 2 


= 


— 


— —— 
A — 


2 


r 
OY 
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hath relation to a particular time: Example, A, 
B and C, hold a Paſture in common, for which 
they pay 451. ber annum. In this Paſture A had 24 
Oxen went 32 days; B had 12 there 48 days, and 
c fed 16 Oxen there 24 days; now the Queſtion 
to be reſolved by this Rule is, what part each of 
theſe Tenants ought to pay of the 45 l. rent? and 
here you may obſerve, that the ſtocks propounded 
are double numbers, viz. each ſtock of Oxen hath 
reference to a particular time; for! the reſpective 
ſtock of A is 24 Oxen, and its particular time is 32 
days; again, the ſtock of B is 12 Oxen, and the 
reſpective time is 48 days: And laſtly, the ſtockof C 
is 16 Oxen, and its peculiar time is 24 days, which 
as you ſee are double numbers. ; 
VIII. In the double Rule of Fellowſhip, mul- 
tiply each particular ſtock by its reſpe- 
Eve time, and take the total of their — * [ K 
Products for the firſt term, the whole Rule. 
gain or loſs for the ſecond, and 
the ſaid particular Products of the double num- 
bers for the third term: I his done, repeating, as 
before the Rule of Three, ſo often as there are 
Products of the double numbers; the fourth terms 
produced upon thoſe ſeveral operations, are the 
numbers you look for: So in the Example of the 
laſt Rule, the Product of 24 and 32 is 768, the 
Product of 12 and 48 is 576, and the Product of 
16 and 24 is 384, the fum of theſe Products is 
1928, which is the firſt term in the Queſtion, then 
451. the rent, is the ſecond term, and 768 the 
firſt Product, is the third term of the firſt pro- 
portion. Wherefore I ſay, as 1728 to 454. ſo 
768 to another number, which I find by the di- 
H 3 rect 


——— 7 —y—y—— — —— — — — 1 
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rect Rule of Three to be 20. viz. the part of the 
Rent that A.ovght to pay: Then for the. ſecond 
proportion I ſay, as 1728 to 45 l. ſo 576 to 151. 
which is the part that B ought tc pay: And laſtly, 
as 1728 to 45 l. ſo 384to 101, viz. the part that C 
muſt pay. | 


768 | 768—20 
57 12—5.— $5761 
384,7 ( 384—10 


A ſecond Example of the eighth Rule. Three 
Merchants, A, B, and Center Partnerſhip, and a- 
gree (6 continue in a joint Adventure 16 months; 
A puts into the common ſtock at the beginning of 
the {aid Term 100 pounds, at 8 months end he 
takes out 40 pounds, and 4 months after ſuch ta- 
king out he puts in 140 pounds. puts in at firſt 
200 pounds, at 6 months end he puts in 50 pounds 
more, and 4 months after the putting in of the 
50 pounds, he takes out 100 pounds. C puts in at 
firſt 150 pounds, at 4 months end he takes out 
x0 pounds, and 8 months after ſuch taking out 
puts in 100 pounds. Now at the end of the ſaid 

16 mauths, they had gained 357 pounds, the Que- 
ſtion is how much of the ſaid gain belongs to each 
Merchant for his ſhare. 

In Queſtions of this Nature, two things are prin- 
cipally to be obſerved. 1. The whole time of Part- 
nerſhip. 2. The reſpective time belonging to each 
Man's particular ſtock; ſo here, it is evident that 
the whole time is 16 months, aud the particular 
ſtocks and times belonging to each Merchant will 

be as followeth, vz. 11 
A Had 
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A had 1001. in the common ſtock for 8) _ 
months, therefore o multiplied by 8 pro- & 800 

ducet h —— — —_ 
Alſo sl. for 4 months, therefore 60 mul- : 240 


tiplied by 4 produceth 
Alſo 200 J. for 4 months, therefore 200 ? 800 


multiplied by 4 producet -— —— 
The Total of the Products of Money ands 180 


Time for A, 1s ꝗ — 


Z. had 200. in the common ſtock for 6 
months, therefore 200 multiplied by 6 pro- 200 
| CUCethom. ommnmemnmnmnmnn — — 
Alſo 2501. for 4 months, therefore 250 PP 
multiplied by 4, produceth-— —-———*r f 
Alſo 150l. for 6 months, therefore 1592 oo 


multiplied by 6 produceth — 
The Total of the products of Money and 2 ——— 


Time for B, is m————— 3100 


1 —CC MW —ﬀ cc __'_— 


C. had 1501. in the common ſtock for 4 
months, therefore 150 multiplied by 4 pro- Þ 600 
duceth — —— — — 

Alſo el. for 8 months, therefore 100 8 
multiplied by 8 be eee eee, 1 

Alſo 200 1. for 4 months, therefore 2002 8 
multiplied by 4 eee ee ee, oy 
The Total of the products of Money — 255 
Time for C, i. — 2200 


Then adding the ſaid three totals together, to wit, 
1840, 3100 and 2200, the ſum is 7140 wherefore 
proceeding as in the laſt Example, I ſay by the Rule 


of three direct, as 7140 is to the total gain 357 
H 4 pounds; 
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pounds; ſo is 1840 to 92 pounds the gain of A: 
again, As 7140 is to 357; ſo is 3100 to 155 the 
gain of B: Laſtly, as 7140 is to 357; ſo is 2200 
to to the gain of C. 

| IX. The Rule of Fellowſhip is proved 
The Proof. by addition of the terms required, whoſe 

ſam ought to be equal to the ſecond term 
in the Queſtion, otherwiſe the whole work is er- 
roneous: So in the firſt Example of the ſixth Rule 
afore-going, 21 5. and 33s. being added together 
are equal to 545. the ſecond erm in chat Queſtion, 


| Likewiſe in the laſt Example of the ſ:me Rule, as 
alſo in the firſt Example of the laſt Rule, the ſum of 
20, 15, and 10, the terms required, are equal to 


45, the ſecond term propounded. 


r 
The Rule of Alligation. 


J. HE Rule of Alligation is that, by which we 
reſolve Queſtions, that concern the mixing 
of divers Simples together. | 
II. Alligation is either Medial or Alternate. 
III. Alligation Medial is, when having the ſe- 
© , _ veral quantities and rates of divers 
Aliigenon ſimples propounded, we diſcover the 
Nedial. mean rate of a mixture compounded 
of thoſe ſimples. So 10 buſhels of Wheat at 4s. 
or (which is all one) 484. the buſhel ; 40 buſhels 
of Rye at 3s. or 364. the buſhel ; and 50 buſhels 


of Barley at 25. or 244. the buſhel; being mixed 


with 


_— A — Xx 


* 
m n _—_— — 
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with 20 buſhels of Oats at 124. the buſhel, the Rule 
of Alligation medial ſheweth you the mean price of 
that Miſtling. ; 
IV. In Alligation medial, firſt The Operntions 
ſum the given quantities, then find % Fr, portion 
the total value of all the ſimples: this of rhe -ſame 
done, the proportion will be as fol- Kue. 
loweth. Re. 
As the ſum of the quantities is to the total value 
of the ſimples: 1 82 
So is any part of the mixture propounded to 
the required mean rate or price of that 
re, 
A again the premiſed Example of the 
third Rule, I demand how much one bulhel of that 
MMiſtling is worth? Now the ſum of 10, 40, 50, 20, 
(the given quantities) is 120 bulhels, and the value 
of the 10 Buſhels of Wheat at 48d. the buſhel a- 
mounts to 480d. for 48 being multiplied by 10, 
the product is 480: Again the value of the 40 by- 
ſhels of Rye at 36d. the buſhel, is 14404. The 
value of the 50 buſhels of Barley at 24 4. the buſhel 
Wis 1200 d. And the value of 20 buſhels of Oats at 
12d. the buſhel is 240d. All theſe values being 
added together, their total is 3360. I ſay then 
by the Rule of Three Direct, if 120 buſhels give 
3360 d. what will 1 buſhel yield? The Rule pre- 
ſently anſwers me 28 d. whereupon I conclude, that 
a buſhel of that Miſtling may be afforded for 284. 
hat is, 2s. 44. which is the reſolution of the 
Queſtion propounded. 8 * 


0 
6 f 
N 

. 


120—3360—1—28 
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In Iike manner if it be demanded what 8 Buſhels 

or a Quarter of that Miſtling is worth, the Arnfwer 
will be 2244. which being divided by. 12, and r 
that means reduced into ſbu/lngs is 185. 8d. 


7 


12033608224 


V. In Algai n Medial, the trial of the Work 

| is by comparing, the total value of- the 

The Proof. ſeveral Simples with the value of the 
whole mixture For when thoſe ſums 

accord, the operation is perfect; So inthe firſt Ex- 

: _ of the laſt Rule. 


810 Buſhels of Wheat at 4 5. the l. 4 | d. 


2 Buſhel is — — 0-0 

E 40 Buſhels of Rye. at 3 35. hs, 4 55 

4 Buſhel is! 0-0-0 | 
N 0 Buſhels of Barley at 25. the 


8. Buſhel Is =——_— _— —5—-0—0 
And 20 Buſhels of Oats at 1 24, | 
the Buſhel is — mmm [pn Onnnl 
FLEA —ͤ—— 
All which amount to —14—0—0 
hich is likewiſe the value of 120 Buſhels 
at 284. or 25. 4d. the Buſhel, for that alſo amounts 
$0144 1; 
VI. Alligation Alrernare i is, when having the ſe- 
veral rates of divers Simples given,we dil- 
A cover ſuch quantities of them, as are ne- 
N ceſſary to make a mixture, which may} 
bear a certain rate propounded. 
Example: A Man being determined to mix 10 
Buſhels of Wheat * or 48d. the Buſhel, Ne 
ye 


FR AaCOCOqO nw nf ee owns @ « 


12 d. the Buſhel; the Rule of Alligation Alternate 
will diſcover unto you how much Rye, how much 


Barley, and how much Oats he ought to add unto 


the 10 Buſhels of W heat; in ſuch ſort that the 
mixture of them altogether may bear a certain 
rate N propounded. 

VI Queſtions of Alligæion Alternate, you 
muſt rank the terms in ſuch ſort, that - 


the given rate of the mixture may repre- 7% right 


ſent the Root, and the ſeveral rates of % Ern. 
the Simples may ſtand as Branches iſ- 
ſuing from that Root: So the Example of the laſt 


Rye, Barley and Oats, ought to be added to the 


connexion, I place 284. the given rate of the mix- 


preſenting the Root, and likewiſe write | 

the other rates propounded, v:z; 48d. 

36d. 24d. and 12d. one above ano- 28 

ther upon the right hand of that line 

of connexion, . which rates are con _ 

ceived to iſſue from 284. as branches | 

from the Root, the fabrick hereof appvars plainly 

in the Margin. HS 
VIII. Having ranked the terms in their due 

order, link the branches together by 

certain Arches, in ſuch fort, that one 2 

that is greater than the Root or rate 8 


of the mixture, may always be coupled with ano- 
ther 


4 
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Rye of 35. or 36 d. the Buſhel, with Barley of 
25. or 24d. the Buſhel, and with Oats of 1s. or 


ordering of 


Rule being propounded, I demand how much 
10 Buſhels of Wheat, that the mixture of all to- 
gether may bear che rate or price of 28d. or 25.. 
44. the Buſhel: And therefore drawing a line of 
ture, upon the left hand thereof, by it ſelf, re- 


48. 
36 


2 


this Book) being 20, I place 20 juſt againſt 12, 
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ther that is leſs than the ſame: So in the premiſed 
Example, 48 may be linked with 12, and 36 with 


24, or otherwiſe 48 may be coupled with 24, and 
35 with 12, and then the Work 22 ſtand 


—_—_ 
KY | 
Thus, 28 ) Or thus, 28 


TIX. Having alligated the branches, and found 
the differences berwixt them and the 

How to order the Root, write the differences of each 
differences. branch juſt againſt his reſpective 
0 yoke- fellow. So the branches of the 
example aforegoing being linked after the firſt man- 
ner, and the difference between 28 and 48 (by the 
third or fourth Rule of the fourth Chapter of 


the reſpective yoke- fellow of 48. Again, 16, be- 
ing the difference betwixt 28 and 12, I write it 
juſt againſt 48. In like manner 8 being the diffe- 
rence between 28 and 36, 1 
4.8 16 place it right againſt 24. 
28 J35 4 And laſtly, 4 the difference 
2.4 8 berwixt 28 and 24, I write 
12 | 20 juſt againſt 36: In the end 


| the whole Fabrick of the 
Work (as the branches are thus linked) will ſtand 
as in the Example. | * 


But 
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But the branches being linked after the other 
manner, the work will be thus diſpoſed: 


1 

3 I 

28 55 20 
12 8 


For in this caſe 48 hath 24 for his yoke· fellow, and 
the reſpective Comerado of 36 is 12; and here the in- 
terchangeable placing of the difference(as in the pre- 
miſed Examples) is that which is more particularly 
termed Alter nation. 

X. When one branch is linked to divers other 
branches, and not to one alone, the differences 
ought to be as often tranſcribed, as it is ſo diverſly 
linked. So in the premiſed Example, you may (if 
you pleaſe) conceive 12 to be coupled both with 
48 and 36; likewiſe 24 may be conceived to be 
linked with the ſame 48 and 36; wherefore the 
difference betwixt 28 and 12 being 16, I write it 
both juſt againſt 48 and 36; In like manner the 
difference between 28 and 24 being 4, 1 write it 
likewiſe over againſt the ſame numbers 48 and 36; 
Again, 20 being the difference berwixt 28 and 48, 
I place it juſt againſt 24 


and 12; and 8 being the 955 6 bay 
difference between 28 and 28 3 * 
361 write it likewiſe over | 

againſt the ſame numbers / 72 7 X 


24 and 12; All this per- 

formed, the whole frame of the work will ſtand as 
in the Margin. | ETD 

2. Take this for another Example: It is requi- 

| red 
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red to mix to Buſhels of Wheat at 48d. the buſhel 
with Rye of 364. the buſhel, with Barley of 244. 
the buſhel, and with Oats of 124. the buſhel, and 
the queſtion now is, How much Rye, Barley, 
and Oars ought to be added to the 10 buſhels of 
Wheat, that the entire mixture may be afforded 
at 164. the buſhel ? Here the branches of this Que- 
ſtion(according to the eighth Ruls of this Chapter) 
ought to be linked thus, 


And as for the Alternation of the differences, it 
is evident (by the preſenc Rule) that the diffe- 
rence between 16 and 12 being 4 ought to be thrice 
tranſcribed, vi. firſt juſt againſt 48, then againſt 
36, andlaſt of all againſt 24. Again, 32 the dif- 
ference betwixt 16 and 48, as alſo 20 the diffe- 
rence between 16 and 36; and laſtly, 8 the diffe- 
rence betwixt 16 and 24, ought all to be placed juſt 
againſt 12. 


— $48 | 4 | 
4636 1+ | 7 
(N LI 14 

\\ C12 4 + < + 


3. 1 determining to mix 10 buſhels of Wheat at | 
48 4. the buſhel, with Rye of 364. the buſhel, 
with Barley of 244. the buſhel, and with * 


a. 
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of 12 d. the Buſhel, deſire to know how much of 
each I ought to take, that I might afford the whole 
mixcure at 404. the buſhel : Here the whole Work 
being ordered according to the Rules aforegoing, 
it will ſtand as followeth, * 


2048 Se 
40036 ö 8 

24 412 

12 8 


4. A Nan intending to mix 10 Buſhels of Wheat 
at 48 d. the Buſhel, with Rye of 36 d. the Buſhel 
with Barley of 24 d. the Buſhel, with Peaſe of 164. 
the Buſhel, and with Oats of 12 d. the Buſhel, de- 
fires to know how much Rye, Barley, Peaſe, and 
Oats he ought to add to the 10 Buſhels of Wheat, 
that the whole maſs of Corn ſo mixed might be 
afforded at 20 d. the Buſnel. This Queſtion being 
thus propounded, the terms thereof (by the Rules 
atoregoing) may be Alligated and the differences 
of the terms Alternated, as followeth, 


48 14 
3 14 
20Q 24: 14.8. 
16 28. 16. 4. 
12 14 


5: Laſtly, A Goldſmith hath ſome Gold of 24 
CarefZs, other of 21 Caretts, and other ſome of 19 
Caretts fine, which he would ſo mix with Alley, 
chat 192 Ounces of the entire mixture might bear 

17 
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17 Carects fine , now the Queſtion is, how much of 
each ſort, as alſo how much Alloy he muſt take to 
arg accompliſh his deſire? Before you 
What mae" can well underſtand this Queſtion, it 
— 2 *#* will be neceſſary to explain what a 
a6 Carect fine, and what Alloy is: The 
Mint-Maſters and Goldſmichs to diſtinguiſh the 
different fineneſs of Gold, eſteem an entire ounce 
to contain 24 Carects, and one ounce of Gold 
that being tryed in the fire loſeth nothing of the 
weight, is ſaid to be 24 Carect, fine: Again, the 
ounce that being tryed loſeth one four and twen- 
tieth part of the weight, is ſaid to be 23 Carelt. 
fine: In like manner that which loſeth two four 
and twentieth parts of the ounce, is eſteemed to 
be 22 Carects fine, and ſo. conſequently of the 
reſt: And as for the Alloy, it is Silver, Copper, or 
ſome other baſer Metal, with which the Goldſmiths 
uſe to mix their Gold, to the intent they may mo- 
derate, or abate the fineneſs thereof, Here you 
may alſo obſerve, that as the fineneſs of Gold is mea- 
ſured by Cares, ſo is the ſineneſs of Silver eſtimated 
by ounces: In ſuch ſort, that a pound of Silver which 
being tryed a certain time in the fire, loſech no- 
thing of the weight, is ſaid to be 12 ounces fine: 
But a pound, that being tryed loſeth ſomewhar of 
the weight, is ſaid to be the remainder of the weight 
fine. Example, a pound of Silver, that loſeth in the 
fire one ounce 8 p. is eſtimated to be 10 ounces 12. 
fine; and that which loſeth 2 ores, 8 p. 10 grams, 
is ſaid to be 9 ounces, 11 p. 14 grains fine, &c. Now 
to rank the terms of the laſt. mentioned Queſtion, 
as alſo the differences of the terms in their due or- 
der, becauſe the three given branches ( viz. 24 
| | e Carecti, 
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Carelts, 21 Caretts, and 19 Carects) are all greater 


leſs than the root, and then proceed as in the for- 
mer operations; k whole frame of the Work is 
expreſſed here, as n Pa 


found more differences than one, add 


againſt the ſame differences before differences. 
a ſtraight line drawn towards the 
right hand of the Work. 

So the firſt Example of the laſt Rule being pro- 
pounded, the ſum of 16 and 4 (the differences 
placed juſt againſt the firſt branch) being 20, I 
write it over againſt the ſame differences, before 


Work, and ſo conſequently the reſt in their due 
order, as rh 55 the Example hereunto an- 
dered. 


C4 16. 4. 20. 

J36 16. +1 20. 
24 | *h _ 

cn 20 : 28, 


I Ia 


than 17 Carefs the root or rate of the mixture. I 
add o as another branch, which I conceive to be 


XI. When in one and the ſame line there are 


them together, and write the ſum juſt Mow to add ibe 


the new line drawn upon the right hand of the 


—_ 
* a 
* * 
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In like manner the laſt Example of the laſt Rule 


being offered, the whole Fabrick of the Work will 
ſtand as followeth: 


24 17 19 
21 I7 17 
9 19 17 17 
O 7. 4.2113 


XII. Alligation Alternate is, either Partial 
or Total. "a. 
XIII. Alternation Partial is, when having the 
* ſeveral rates of divers Simples, and the 
. Ki quantity of one of them given, we diſco- 
Partiate yer the ſeveral quantities of the reſt, in 
ſuch ſort that a mixture of thoſe Simples being 
made according to the quantity given, and the quan- 
tities ſo found, that mixture may bear a certain rate 
ropounded: Of this kind is the Example of the 
Erth Rule, as alſo all the Examples of the tenth 
Rule except the laſt. 
; XIV. In Queſtions of Alternati- 
— 10 Ane. r the proportion is as fol- 
As the difference annexed to the firſt branch is 
to the ſeveral differences of the reſt: of 
So is the quantity propounded to the ſeveral 
quantities required. | 
So the Example of the ſixth and ſeventh Rules 
of this Chapter being again repeated, and the 
terms thereof, as alſo the diffexentes of the terms 
being ordered after the firſt mammer (ſhewed you 
in the ninth Rule aforegoing) it is evident = 
| or 


Chap. XIV 
for every 16 Buſhels 


of Wheat that I take The fit © | 48 bop 16 
in the mixture, I c. 136 <> 
24 18 
12 20 


ought to take 4 Bu- 
ſnels of Rye, 8 Bu- | 

ſhelsof Barley, and 20 Buſhels of Oats; and there- 
fore I ſay, 


I. As 16 the difference annexed to the firſt branch 
(being the rate of the Wheat) is to 4, the dif- 
ference annexed to the next, being the rate of 
the Rye; ſo is 10 the given quantity of the 
Wheat to another number, which being found 
by the Rule of Three direct, to be two buſhels 

and an half (or two pecks) is the quantity of 
Rye neceſſary in the mixture. 

II. As 16 to 8, ſo is 10 to another number; 
which being likewiſe found by the Rule of Three 
to be five buſhels, is the quantity of Barley ne- 
ceſſary in the mixture. 

III. As 16 to 20, ſo is to to another number, 
which being in like ſort found by the Rule of 
Three to be 12 buſhels, and half of a buſhel, 
is the quantity of Oats requiſite in the mix- 
ture. | 


So that at laſt I conclude, a heap of Corn being 
compoſed of 10 buſhels of Wheat, 2 buſhels and a 
half ofRye, 5 buſhels ofBarley,and 12 buſhels and an 
half of Oats (whea thoſe ſeveral Grains bear the pri- 
ces, atoreſaid) may be afforded at 25. 44. the buſhel. 

The ſame Example being ordered after 
the ſecond manner (expreſſed likewiſe in 2 Caſe- 
the ↄth Rule of this preſent Chapter) I /ay, 

2 1. AS 
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I. As 4 the difference annexed to the rate of the 

Wheat, is to 16 the difference annexed to the 

rate of the Rye; ſo is 10 the given quantity 

of the Wheat, to 40 buſnels the required 
quantity of the Rye. 

II. As 4 to 20, ſo is 10 to 50 buſhels the requi- 
ſite quantity of the Barley. 

HI. As 4 to 8, ſo is 10 to 20 buſhels the quanti- 

ty of the Oats neceſſary in the mixture. 


NN 
2803 8 
24 20 
12 8 


So that I conclude again, a maſs of Corn being 
compounded of 10 buſhels of Wheat, 40 buſhels of 
Rye, 50 buſhels of Barley, and 20 buſhels of Oats, 
(when thoſe Grains bear the prices propounded in 
this Example) may be afforded at 25. 4 d. the 
buſhel as before. 0 
3. That Example being diſpoſed after the 
2 Caſe. third manner (expreſſed in the tenth and 
eleventh Rules of this Chapter) 7 ſay, 
I. As 20 the ſum of the differences annexed to the 
rate of the Wheat, is to 20 the ſum of the diffe- 
rences annexed to the rate of the Rye; ſo is 10 
the given quantity of the Wheat, to 10 buſhels 
the required quantity of the Rye. 
II. As 20 to 28, fo is 10 to 14 buſhels the requi- 
ſite quantity of the Barley. 
HI. As 20 to 28, ſo is 10 to 14 buſhels, the quan- 
tity of Oats demanded in the mixture. 


28 
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20 
20 
28 
| 28 


Whereupon this third time likewiſe I conclude, 
that (thoſe Grains ſtill retaining the given rates) 
10 buſhels of Wheat, 10 buſhels of Rye, 14 buſhels 
of Barley, and 14 buſhels of Oats being all mixed 
together will conſtitute a maſs of Corn, that may 
be afforded at 28 d. or 25. 4 d. the-buſhel. 
By this Example thus diverſified it plainly appears, 
that the quantities required may be altered as often 
as the Queſtion given will admit divers Alliga- 
tions, and yet the mixture produced will ſtill hold 
the rate propounded ; but when the Queſtion pro- 
pounded will admit but one only way of Alligazion, 
the quantities required to make the mixture, Cannot 
be varied; ſo the ſecond Example of the tenth Rule 
of this Chapter, being again produced, and or- 
dered according to the direction of the eleventh 
Rule aforegoing, I ſay, ry 
I. As 4 to 4, fo io to 10 buſhels of Rye. 
II. As 4 to 4, fo 10 to 10 buſhels of Barley. 

III. As 4 to 60, ſo 10 to 150 buſhels of Oats. 


(43 E 
36 — 1 
16 K L 
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So that for this queſtion I conclude, to xo buſhels 
of Wheat you ought. to add 10 buſhels of Rye, 
10 buſhels of Barley, and rg of Oats, to the end 
that a mixture of Corn might be made, which may 
be ſold at 154. the buſhel : And here the quantities 
found (one. 10, 10, and 150) cannot be altered, be- 
cauſe the terms of this Queſtion will not admit any 
other variety of Alligation. N | 
V In Alternation Partial, the proof is likewiſe 
nec . aring the total value of the ſe- 
The Proof, veral ſimples, with the value of the 
Whole mixture: So in the ſecond exam- 
ple of the laſt Rule, the total value of the 10 buſh- 
els of Wheat, 40 buſhels of Rye, 50 buſhels of 
Barley, and 20 buſhels of Oats, amounts to 141. 
which is alſo the value of the whole mixture at 25. 
4.4. the buſhel, as appears by the. example of the 
fifth Rule of this preſent Chapter. 
VI. Alternation total is, when having the to- 
td tal quantity of all the ſimples, toge- 
Alterzation ther with their ſeveral rates, we pro- 
10h. duce their ſeveral quantities, in ſuch 
ſort, . that a mixture of them being 
made according to the quantities fo found, that mix- 
ture may bear a certain rate propouuded: Of 
this ſort is the laſt example of the teuth Rule 
aforegoing; as alſo this: A Goldſmith having di- 
vers ſorts of Gold, viz. ſome of 24 Carects, ocher 
of 22 Cares, ſome of 18 Cares, and other ſome 
of 16 Carects fine, is deſiroxs co melt of all theſe 
ſorts ſo much together, as may make a maſs con- 
raining 60 ounces of 21 Carects ſme: Now this 
Rule of Alternation total ſheweth you how much you 
ire to take of each ſort, to the end the whole maſs 
e's ES” oe | r way 
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may contain juſt 60 ounces of 21 Carects, the 
fineneſs propounded. 

VII. In Queſtions of Alterna- The Proderns 
tion total the proportion is, as horn wag 


followeth. 
As the ſum of all the differences 1 is to the total 


uantity of all the ſimples: So is the correſpon- 
ent difference of each rate to the reſpective 
quantity of the ſame rate. 

So the laſt example of the laſt Rule being pro- 


ounded, T ſay, 
71 As 12 the ſum of the differences is to 60 


ounces the total quantity of all the ſimples: ſo 
is 5 the correſpondent difference of 24 Carects 
the firſt rate, to 25 ounces, viz. the required 
quantity of the Gold of the ſame rate, which 
may be taken to ge the mixture propoun- 


II. As 12 to 60, ſo is 3s. rreſpondent diffe- 


rence of 22 Carects th cond rate, to 15 oun- 
ces,viz. the quantity of, the Gold of 22 Carects, 
that ought to be uſed in dhe mixture. 


III. As 12 to 60; ſo is 1 to 5 ounces of the Gold 


of 18 Carects fine. 
IV. As 12 to 60, ſo is 3 to 15 ounces of the 


Gald of 16 Carects fine, which are requiſite to 
be taken for the mixture propounded. 
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Whereupon I conclude, that 25 ounces of 24 Ca- 
rects fine, 15 ounces of 22 Cares, 5 ounces of 18 

Cares, and 15 ounces of 16 Carects fine, being all 
melted together will produce a maſs of Gold con- 
taining 60 ounces of 21 Carects fize, which is the re- 
+ ſolution of the Queſtios propoundec. 
1 Again, The laſt Example of the tenth Rule being 
1 here repeated, and ordered according to the dire- 
| ction of the eleventh Rule, I ſay. 
ol I. As 64 to 192, ſo 17 to 51 ounces of 24 Ca- 
reQs fine. 8 1 
II. As 4 to 192, ſo is 17 to 51 ounces of 21 
Carects fine. ep Sega; 
III. As64 to 192, ſo is 17 to 51 ounces of 19 
r 3 
IV. As 64 to 192, ſo is 13 to 39 ounces of Alloy. 


And therefore for conclufion | ſay, that 51 ounces 
of Gold, 24 Carects fine, 51 ounces of 21 Carects 
fine, 51-00 ces of 19 Carects fine, and 39 ounces 
'of Alloy being all mixed together, will produce a 
maſs containing 192 /ounces of Gold , 17 Ca- 
rects fine, which is the ſatisfattion of the queſtion 
premiſed. 5 phat 
And here obſerve (as before ia the Expoſition of 
che fourteenth Rule of this Chapter) that the o- 
perations of the firſt of theſe Examples may be va- 
ried according to the diverſity of the * 
hic 


. 
1 
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which is will admit, whereas the laſt Example is 
not ſubject to any variety, the Alligations thereof 
remaining always the ſame. | 
VIII. Here the operation is perfect, when the 
ſum of the quantities found agrees with 1. „ * 
the total quantity propounded; So in the ? 
firſt Example of the laſt Rule, 25, 15, 5, and 


15 (the quantities found) being all added toge- 
pounded. 


CHAP. XV. 
The Rule of Falſe, 


— 


W 3 HE Rule of Falſe is always performed by 
falſe and ſuppoſitial Numbers taken at plea- 
ſure after the Propoſition is made, and the queſtion 
propounded; for things are ſaid to be found out by 
the Rule of Falſe, when by falſe terms ſuppoſed, we 
diſcover the true terms require. 

II. The Rule of Falſe, is either of ſingle or dau- 
ble Poſition. 


when at once, viz. by one falſe Poſition gie Poſtion. 
we have means to diſcover the true reſolution of 
the Queſtion propounded. 

For Example: A, B, and C, determining to buy 
together a certain quantity of Timber, that ſhould 
colt them 36 l. agree among themſelves that B 
ſhall pay of that ſum a third part more than A, and 
that C fhall pay a fourth more than B. Now the 
Queſtion is, What particular ſum each of theſe 

Parties 


ther amount to 60, which is the total quantity pro- 


III. The Rule of ſingle Poſition is The Rule of fin- 


— — — 
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126 The Raule of Book I. 
parties ought to pay of the 36 l. To reſolve this 
Queſtion; firſt, put the caſe that A ought to pa 
G1. of the 361. and then B muſt pay 8 l. becauſe 
he pays one third part more than A. And laſtly, 
C ought to pay 10 l. becauſe he is to lay out one 
fourth part more than B. This done although by 
addition of theſe three ſums, viz. 6, 8, and 10, [ 
find that I have made a wrong Poſition (their to- 
tal amounting only to 241. which ought to have | 
been 361.) nevertheleſs by thoſe ſuppoſitional Num- 
bers, I have means to diſcover the true ſums which 
the ſeveral parties ought to pay: For I ſay by the 
Rule of Three Direct. 
I. As 24 to 36, ſo is 6 to 91. the part that 4 
muſt paß. | "wy; 
II. As 24 to 36, ſo is 8 to 121. the part that 3 
. . ought to pay. a 
III. As 24 to 36, ſo is 10 to 15 1. the part of the 
36 l. that C muſt pax. 
F. Here for trial ot this Rule the total of 
The Proof the ſums found ought to accord with 
the ſum given: So in the Example of the 
laſt Rule, 9, 12, and 15 being all added together 
amount to 36, the ſum propounded. \ 
. The wy % double Poſuien is, 8 _ 
x alſe Poſitions are ſuppoſ- r the 
01 Aga reſolution of the — — propound- 
4 ed. As in this, A Workman har 
ing threſht out 40 quarters of Grain (part there- 


of being Wheat, and the reſt Barley) received x 
for his labour 2.8 5. being paid after the rate of 124. ( 
for every quarter of Wheat, and 64d. for each t 
* of Barley: Now here the queſtion is uU 
how many of thoſe 40 quarters were Wheat, - 

ters were 1 


1 
* ** 
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E 
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how many Barley? Here therefore I firſt ſuppoſe 
at random, that there were 26 quarters of Wheat, 
and 14 of Barley, and then to diſcover whether I 
have gueſſed right or wrong, I find how much Mo- 
ney is due to the Workman at the rate of 12 4. 
the Quarter of Wheat, and 6d: the Quarter of 
Barley, which I find to be 33 5. (viz. 265. for the 
26 Quarters of Wheat, and 7 5. for the 14 quar- 
ters of Barley) which he ought to have received, 
if my ere had been right; but becauſe it dif- 
fers from 28 5. the true ſum that he received, I 


perceive I have miſt the mark, and therefore diſ- 


covering how much I have err'd by finding the 
difference betwixt 28s. and 33s. I keep in mind 
5 their difference, which is called the firſt errour, or 
the errour of the firſt Poſition: Again, I propound for 
the ſecond Poſition, that there was 30 quarters of 


Wheat, and 10 quarters of Barley; and then the 


ſecond errour I find to be 7; for there is then due to 
the Workman for the 30 quarters of Wheat 305. 
and for the 10 quarters of Barley dt: in all 35 5. 
which, differs from 28 4. the true ſum that he re- 
ceived, by 7 s. and here by theſe two falſe Poſitions, 
together with their errours, you may diſcover how 
many quarters of Wheat, and how many of Barley 
the Workman threſht, as ſhall be further explained 
by the Rules foNgwing. _ hart | 
VI. In the Rul double Poſition 75 | 
having drawn two lies acroſs, and The Operation. 
placed the terms ofthe falſe Poſirion Fee F 
(viz, thoſe thatAhave the ſame Denomination) at 


the uppermoſtend of that Croſs, as alſo each errour 


under his reſpective Poſition at the lower end of the 
fame Croſs,” multiply each errour by the contrary 
bp» . 1 RRR 'F Poſition 
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128 The Rule of Book] 
Poſition ; that is, the ſecond errour by the firſt Pj 
tion, and the firſt error by the ſecond Poſition, this ſ 
done, when both the errours are of one and the ſame 
kind (viz. both exceſſes or both defects) ſuhtrad 
the leſs product out of the greater, and then the re. 
mainder is your Dividend; but if the errours he of 
different kinds, 8 one of them an exceſs, and 
the other a defect) add thoſe Products together, 
and then the ſum will be your Dividend, which i 
you divide by the difference of the errours, (when 
they are of one and the ſame kind) or by their ſun 
(hen they are of different kinds) the Quotient wil 
give you a number you look for, having the ſame 
Denomination with the falſe Poſitions placed at the 
upper end of the Croſs. Þ RRP. 

Example 1. The Queſtion of the laſt Rule being 
again propounded, I place theſe terms, viz. 26 
(having the Denomination . of the Quarters 6i 
Wheat in the firſt Poſition) and 30 (having the 
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twixt which it 
is found, ought 
to be ſubtratted. 
from the grea- 
ter. Abb 


ſame Denomination in the ſecond Poſition at the i 
upper end of the Croſs:) As alſo, 5 and 7 the two Bi | 
errours reſpectively under them at the lower end of 
the ſame Croſs, as you may ſee it exemplified by th Wl , 
en e 
Note, That this 182150 £ 
Character, r. 26 32 7 30 f 1 
ſignifies that the | m_ | 
leſſer of the two OY 
Numbers, be- © N 1485 ; 
I 
| 


"This 
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This done, having multiplied 26 by 7, the Pro- 
ct is 182, and likewiſe 30 by 5, the Product is 150, 
waich being deducted out of 182 (becauſe the er- 
rours here are both of the ſame kind, that is, are 
each of them an exceſs above 28 s. the ſum that 
the Workman received) the remainder is 32, which 
being divided by 2 (the difference betwixt 5 and 7 
the two errours) leaves in the Quotient 16, for 
the quarters of Wheat that the Workman threſhr, 
whoſe complement to 40 viz. 24, are the quarters 
of Barley, that he likewiſe threſht; ſo at laſt 1 
conclude, the Workman received 28 s. for his 
wages in threſhing out 40 quarters of Grain (be- 
ing part Wheat, part Barley) at 12 4. the quarter 
of Wheat, and 6 d. the quarter of Barley, threſned 
in all 16 quarters of Wheat, and 24 quarters of 
Barley. N 
Example 2. The ſame queſtion being again pro- 
pounded, I ſuppoſe for my firſi Poſition that there 
are 8 quarters of Wheat, and 32 quarters of Bar- 
ley, and then the firſt errour will be 47. for 8 5. 
being accounted for the 8 quarters of Wheat, and 
16 5. for the 32 quarters of Barley, make in all 24s. 
which wants 4s. of 28s. the ſum received: A- 
gain, ſuppoſing that there are 12 quarters of Wheat, 
and 28 quarters of Barley, the ſecond errour will 
be 25. for 125. being allowed for the 1 2 quarters 
of Wheat, and 14 5. for the 28 quarters of Barley, 
the ſum is 26 5. which comes 2 s. ſhort of 2$5. the 
right ſum : now then 8 being multiplied by 2, 
the Product is 16; likewiſe 12 by 4 produceth 48, 
out of which if you deduct 16 ( becauſe the er- 
rours in this caſe happen to be both defects under 
285. the ſum received) the remainder is 32, whey 
clug 
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130 | The Rule of Book ! 
being divided by 2 (the difference of the errour;) 
gives you in the quotient 16, viz. the quarters off 
Wheat, as before. | 
| Is oe a 

8 32 12 


Example 3. The ſame demand being the third 
time produced, I take for my firſt Poſition 10 quar- 
ters of Wheat, and 30 quarters of Barley, and then 
proceeding as before, the firſt errour will prove 3. 
which upon that Poſition I want of 28 s. the right 
ſum: Again, here for the ſecond Poſition I take 20 
quarters of Wheat, and 14 quarters of Barley, and 
then the ſecond errour will be 5 5. which upon that 
Poſition J have exceeded 28 s. the true ſum : Now 
then multiplying 10 by 5, the Product is 50, and 26 
by 3, the Product is 78: And here(becauſe the er- 

rours are of different kinds, one of them being 
a defect, and the other an exceſs of 28 5. the true 
ſam) you are to add 50 and 78 the two Product; 
together, whoſe ſum is 128, which being divided 
by 8, the ſum of 3 and p the two errours, gives 
you in the quotient 16 for the quarters of Wheat, 
as before in the former reſolutions, So that what 
Poſitions ſoever you take in this Queſtion, you ſhall 
always find, that the Workman threſhed 16 quar- 

ters 


| 


W 
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ersof Wheat, and 24 quarters of Barley, which is 
the Reſolntion of the Queſtion propounded. 


50 + 78 
10 128 26 | | 
| Note, That this 
Char aller + in- 
timates that the 
Numbers, be- 
(16 twixt which it 
is found, ought 
to be added roge- 

ther, 


a 8 
3 
5 5 


VII. Here the trial is the ſame with that which 
is uſed in finding out the errours: So in the Ex- 
ample premiſed 16 and 24 being the numbers 
found, and 16 5. being allowed for the 16 quarters 
of Wheat, likewiſe 12 5s. for the 24 quarters of 


Barley, their ſum is 28s. which was the ſum receiv- 


ed by the V. er kman. 1 
Example 4. A certain Man being demanded what 
was the Age of each of his 4 Sons? Anſwered, that 
his eldeſt Son was 4 Vears elder than the ſecond; 
his ſecond was 4 Years elder. than the third; 
his third Son was 4 Years elder than the fourth or 
youngeſt; and his fourth or youngeſt was half 
the Age of the eldeſt, the Queſtion is, what was 
the Age of each Son? Here I gueſs the Age of the 
eldeſt Son to be 16. then it may be infer'd from 
the Queſtion, that the Age of the ſecond Son was 
12, the Age of the third 8, and the Age of the fourth 
or youngeſt 4, this 4 ſhould be half 16 (for the 
Queſtion ſaith, that the Age of the youngeſt was 
half the Age of the eldeſt) but it wants 4 of what it 
onght 
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132 The Rale of Book 1 
ought to be; wherefore I make a ſecond Poſition, 
and take 20 for the Age of the eldeſt, then the Ag: 
of the ſecond muſt neceſſarily be 16, the Age of 
the third 12, and the Age of the fourth 8, which 
ſhould be half 20, but it wants 2: now (according 
to the Rule) multiplying 16 (the firſt Poſition) by 
2 (the ſecond errour) the Product is 32: alſo mul. 

*, "3 235 2 ——80 tiplying 20 ( the 
16 48 20 ſecond Poſition) 

by 4 (the firſt 

errour) the Pro- 
duct is 80 5 and 
becauſe the er- 
rours are both of 
one kind, to wit, 
both defective; 1 
—_— ſtrat the lc 
2 ſer Product from 

2) 48 (24 the greater, ſo 

| carb the remainder is 
48 for a Dividend, alſo ſubtracting the leſſer 
errour from the greater, the remainder is 2 for 

a Diviſor : Laſtly, dividing 48 by 2, the quo- 
tient is 24, and ſuch was the Age of the eldeſt Son, 
therefore the Age of the ſecond was 20; the Age 
of the third 16; and the Age of the fourth 12; which 
is half the Age of the eldeſt, as was declared by 
the queſtion. 1D . 
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The Doctrine of Vulgar 
FraFions. 


CHAP. XVI. 


| Notation of Valgar Fradtions, 


£ Hus far of Arithmeticł in whole numbers, only 
the Doctrine of Factions enſueth, which de- 
pends upon this ſuppoſition, that Unity, or at leaſt 
one whole thing, whatſoever it be, may in mind 
be conceived diviſible into any number of equal 
parts: ſome will not allow 1 or unity to be a 
number, when it is conſidered in the abſtract, and 
ſeparated from matter, but foraſmuch as that Prince 
of Ar ithmeticians, Diophantus of Alexandria, in 
divers of his ſubtil Problems doth mention unity as 
a number, and propounds it to be divided into 
numbers, I ſhall take the like liberty to eſteem 1 or 
unity as a number, and likewiſe ſuppoſe it diviſible 
into any number of equal parts. 
II. A broken number, otherwiſe 
called a Faction, is only part of an in- A Traction. 
teger or whole thing, as if you would 
expreſs in figures the length of a piece of cloth, 
that contains three fourths, or (which is all one) 
three quarters of a yard, you are to write it thus, , 
that is, an entire yard being ſuppoſed to be divided 
into four equal parts, the length of the piece pro- 
K pounded 
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pounded is three of thoſe four parts: In like man- 
ner (a Foot being divided into 12 Inches) you 
muſt write ſix Inches thus , that is, ſix twelve parts 
of a foot; or if the foot be divided into one-hun- 
dred equal parts, to expreſs five and twenty of 
thoſe parts, ſet them down thus ; that is five 
and twenty hundredth parts of a foot. 

LI. A Fraction conſiſts of two parts, the Nume- 
rator and the Denominator, which are placed one 
above the other, and ſeparated by a little line. 

V. The Numerator is the number placed above 

| the line, and the Denominator is 
3 Numerator. the number placed underneath : 
4 Denominator. ſo in the aforementioned Fra- 
fon , the number 3 placed a- 
bove the line is the Numerator, and the number 4 
placed underneath is the Denominator. Alſo in this 
Fraction ,*,the Numerator is 6, and the Denomina- 
tor is 12. The Denominator is ſo called, becauſe it 
denominates or declares into how many equal parts 
the Integer or whole thing is ſuppoſed to be divi- 
vided,and the Numerator 1s ſo called, becauſe it num- 
breth or expreſſeth how many of thoſe equal parts 
of the Integer are ſignified by the Fraction. 

V. A Fraction is either proper or Improper. 

VI. A proper Fraction is that that whoſe 

A proper Numerator 1s leſs than the Denomina- 

Fraltion. tor, ſuch are the Frattions before-mention- 
ed 1, 55, 71, and the like. " 


4 A proper Fraction is either ſingle or com- 
pound. | My: 
VIII A ſingle Fraction is that 


A ſingle Fratiow which conſiſts of one Numerator, and 
f Ode 
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one Denominator; ſuch are , 7, f, and the like. 
IX, A ſingle Fraction doth often ariſe in Divi- 
ſion of whole Numbers, for when Diviſion is fi- 
niſnt, if any number remain, it is to be eſteemed 
as the Numerator of a Fraction, which hath the 
Diviſor for a Denominator, and is to be annexed 
to the Integer or Integers in the quotient as 
part of the quotient; which Fraction doth always 
expreſs certain parts (or at leaſt a part) of an in- 
teger or entire unit, which hath the ſame Deno- 
mination with one of the Integers in the quotient z 
ſo if 17 pounds be given to be divided equally a- 
mongſt 5 perſons, there will ariſe 3 entire pounds 
in the quotient, and there will be a a 
remainder or ſurpluſage of 2 pounds, 5) 17 (3+ 
which 2 is to be placed, as the Numerator of a Fa- 
ction, over the Diviſor 5 as a Denominator; ſo will 
the Fraction be 3, and the compleat quotient will 
be 33,thatis, 3 pounds, and 2 fifth parts of a pound 
for each perſons ſhare. 

A fingle Fraction doth likewiſe ariſe, when a 
leſſer whole number is given to be divided by a grea- 
ter, for in ſuch caſe the Dividend is to be made the 
Numerator of a Fraction, and the Diviſor the Deno- 
minator; which Fraction is the true quotient, and doth 
always expreſs a certain part (or at leaſt parts) of an 
Integer, which hath the ſame name with the Divi- 
dend: ſo if 3 pounds ſterling be given to be divided e- 
qually among 4er ſons, the ſhare of each, that is, the 
quotient will be 2, to wit, 3 fourth parts of a pound. 

In like manner, if 5 be given to be divided by 8, 
the quotient is , ſo that the Numerator of a Fracti- 
on 1s always a Dividend, the Denominator is a Divi- 
for, and the Faction it ſelf is the quotient. 
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Xx. A Compound Fraction (otherwiſe 
2 called a Fraction of a Fraction) is that 
Fram which hath more Numerators and De- 
nominators than one, and may be diſcovered by the 
word (of) which is interpos'd between the parts | 
of ſuch compound Fraction: ſo 2 of + is a Fraction 
of a Fraction, or compound Fraction, and expreſſeth 
two thirds of three fourths of an Integer, viz. a 
pound ſterling being ſuppoſed the Integer, and firſt 
divided into four parts, three of thoſe four parts are 
equal to 15 5s. Again, if the ſaid 15 5. be divided 
into three parts, two of thoſe three parts are equal 
to 10 s. therefore the compound Fraction q of 4 of a 
pound ſterling doth expreſs 10 5. In like manner 
the compound Fraction 3 of! of 4 of a pound ſter- 
ling, that is, one fourth of three fourths of fout 
fifths of a pound ſterling doth 1232 35. as wil 
be farther manifeſted by the ſixteenth and ninth 
Rules of the ſeventeenth Chapter. 

XI. An improper Fraction is that, whoſe Nume- 
2 rator is either greater, or at leaſt equal 
a 571 unto the Denominator : ſo this Fre 

* Qcion , that is 16 fourths, is called at 
Improper Fraction, and ſo is this +; for indeed 
Fraction of this kind may well be ſurnamed Impro- 
per, becauſe it will not admit the definition of 4 
True Fraction, fince it is always greater than an en- 
tire unity, or at leaſt eqaul unto it; ſo ſixteen 
Farthings, or r of a penny are equal to 4 entire 
pence; and 4 Farthings, or 4 of a penny are equal 
to 1 penny; therefore when the Nomeratar 5 
greater than the Denominator, ſuch improper Fra 


_ tion ſigniſieth more than 1 or an Integer, but 


when the Numerator is equal to Ge 3 
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(be it what number ſocver) ſuch improper Fractiqn is 


always equal to unity, or 1 Integer. 

XII. A mixt number conſiſts of entire |. 
unities (or Integers) or at leaſt of unity 1er, 
(or 1 Integer) and a Fraction annexed : - 
So 51, 13, and ſuch like; are called mixt 
numbers; So that if a piece of Timber be five 
feet and eleven inches in length, you are to write 
that length thus, 577; In like manner, one Mile 
and three quarters or fourths of a mile are to be 


written thus, 14. 


— — 


C HAP. XVII. 
Reduction of Vulgar Fract ions. 


— _—_ 


J. e fame parts of Numeration, as have been 
$5. wrought in whole Numbers in the preceeding 
Chapter, are likewiſe to be performed in fractions, 
but firſt of all Reduction of Factions in divers kinds 
muſt be known, which being the principal skill in 
the doctrine of Fractions, muſt be diligently ob- 


ſer ved by the Learner. <q 
II. A number is ſaid to be a common Meaſure 


or Diviſor unto two or more numbers given, when 
it will meaſure or divide every one of the numbers 
given, and leave no remainder; ſo 4 is a common 
meaſure unto the numbers 12 and 20; for if 12 be 
divided by 4, the Quotient will be exactly 3, 
without any remainder or ſurpluſage; alſo if 20 be 
divided by the ſame Diviſor 4, the quotient will be 
nah preciſely 
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Preciſely 5 without any remainder; in like man- 
ner 5 is a common Diuiſor unto theſe three numbers 
10, 25 and 40. * 
| III. Two numbers being given 
To find the grea · their greateſt common Diviſor; that 
reſt common is, the greateſt number which will 
— oh meaſure or divide each of the num- 
bers given without leaving any re- 
mainder, may be found out in this manner; 
viz. Divide the greater number by the leſs, then 
divide the Diviſor by the remainder (if there be any) 
and ſo continue dividing the laſt Diviſors by the 
remainders, until there be no remainder (neglecting 
the quotients;) ſo is the laſt Diviſor the greateſt 

common Diviſor unto the numbers given. 
Thus, If the greateſt common Diviſor unto the 
numbers 91: and 117 be ſought, divide the greater 
number 117 by gz, the re- 


91)117 (1. _ -- mainder is 26, by which divi- 
91 | ding 91, the remainder is 13; 
pts by which dividing 26 the re- 
2860 0 3 mainder is o; ſo is 13 the 


78 greateſt common Diviſor unto 

— the numbers 117 and 91, as is 

13) 26 (2 manifeſt in dividing each of 

26 them by 13; for 13 is found 

— in g1 preciſely 7 times, and in 

o 117 preciſely 9, times. In like 

. Þ.manher, 29 will be found a 
common Diviſor unto 116 and 145; and 51 a com- 

mon Divi a IRe _ os 8 4 L : "1 

1% A ſiagle Fraction may be re- 

a „ duced into the leaſt terms by di- 

4; By 4 general Rules. viding the Numerator & Deno- 

N master 
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minator by their greateſt common meaſure(or divi- 
ſor;) for the quotients will be the Numerator and 
Denominator of a fraction equal to the former, and 
in the leaſt terms. 

So if the fraction 52+ be given to be reduced in- 
to the leaſt terms, ſearch out the greateſt common 
Diviſor unto 91 and 117 by the laſt Rule, which 
will be found 13, and then dividing 91 by 13, the 

uotient will be 7 for a new Numerator; alſo divi- 
Ja 117 by 13, the quotient will be 9 for a new 
Denominator: ſo the fraction +5+ is reduced into the 
leaſt terms, vix. into the fraction 3. In like manner 4 
will be reduced into; And 55% unto ::: But here 
you are to obſerve,that if the greateſt common Divi- 
ſor unto the Numerator and Denominator be 1, 
ſuch Fraction is in its leaſt terms already: ſo the fra- 
ction :? cannot be reduced into lower terms, be- 
cauſe the r common Diviſor will be found 1, 
(by the third Rule of this Chapter; the like may 
bappen of infinite others: And although the laſt be 
a general Rule for the Reduction of Fractions into 
their leaſt terms, yet there are other practical Rules; 
which in ſome caſes will be more ready (eſpecially 
unto beginners) vix. ! | 
V. When the Numerator and De- 
nominator are even numbers, they 
may be meaſured or divided by 2. — 
Therefore in ſuch caſe you may (as is taught in 
the Rules of the th Chapter) take the half of the 
Numerator for a new. Numerator, alſo the half of 
e ee . for a new Denominator. So 
if 2% be given, dfaw at length the x 
line which ſeparates the Numera- 301 8 ab}: 
tor from the Denominator, and 4321151814 


K 4 crols 


2. By particular | 
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croſs d the ſame with a downright ſtroke near the 
Fraction, as you may ſee in the Margin, then take 
the half of 16, which is 8, for a new Numerator, 
and the half of 64, which is 32, for a new Deno- 
minator; Again, the half of 8 is 4, for a new Nume- 
rator, alſo the half of 32 is 16, for a new Denomi- 
nator, and proceeding ia the like manner, there will 
be found ! equivalent unto 45. 
/ 


FI. When the Numerator and Denominator do 
each of them end with 5, or one of them ending 
1 | V4 with 5, and the other with a Cypher, 
225/451.9 they may be hoth meaſured or divided 
4753/19 by 5. $0234 will be reduced into :? 

85 2 and 2. into 45, as by the operation in 


— — 


425185117 the Margin is manifeſt. 


Vl. Whenſoever you can eſpy any other num- 
ber, which will exactly divide the Numerator 
and Denominator (although it be not the greateſt 
; common Diviſor ) you may divide 
25 71 1 the Numerator and Denominator by 
84[21] 3 ſich number as before: So ?; may be 
firſt reduced into „ by 4, and r may 


be reduced into by 7, as by the operation is ma- 
nifeſt. 1 1 


Fl. When the Numerator and Denominator 
oo do each of them end with a Cypher or 
= Cyphers, cut off equal Cyphers in both, 
5/92 aud the fraction will be reduced into leſſer 
terms: $6427 is reduced into 3, and 2:2 
Ye ſato e | 


IK 


— 
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IX. The value of a ſingle fraction 7o find the value 
in the known parts of the Integer, of ee 2 
may be found out in this manner, viæ. 5 f the Inte- 
multiply the Numerator of the fra- ger. 
ction propounded by the number of 22 
known parts of the next inferiour denomination 
which are equal to the Integer, and divide that pro- 
duct by the Deaominator, ſo is the quotient che va- 
lue of the fraction in that inferiour denomination, 
and if there happen to be any fraction in the quo- 
tient, you may find the value thereof in the next in- 
fer iour denomination, by the ſame Rule, and ſo pro- 
ceed till you come to the leaſt known parts. 

So the value of +4 of a pound 
ſterling will be found 115. 34. 9 
viz, multiply the Numerator 20 
9 by 20 (the number of ſhil- ——— 
lings which are equal to 1 16) 180 (114% 
pound ferling) the Product is IT 
180, which being divided by _ 
the Denominator 16, the quo- 20 
tient is 11 ſhillings, In like 16 
manner, the value of z4 of a ſhil- — 
ling will be found 3 pence, for- 4 
multiplying the Numerator 4 by 12 
12 (the number of pence in a — 
ſhilling) the product is 48, 16) 48 (3 
which being divided by the De- 48 
nominator 16, the quotient is — 
3 pence. Alſo the value of: © 
of a pound ſterling, will be | 
found 105. 9xrid. And 55 of a pound Troy will 
be found equivalent unto 3 ounces 17 penny weight 


J. A 


aud 12 grains. 
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To Nw 4 Fwy # od A mixt number —. — re- 
wumoer into an im- duced into an improper fraction 
9 equivalent unto the 1 75 number, 
In this manner, viz. Multiply the Integer or 
Integers in the mixt number by the Denomi- 
nator of the fraction annexed to the Integer or 
Integers, and unto the Product add the Nume- 
rator of the ſaid fraction; ſo is the ſum the Nu- 
merator of an improper fraction, whoſe Deno- 
minator is the ſame with that of the ſaid fraction 
annexed. 

So 4: will be reduced into the improper fra- 
ction , for 4 being multiplied by 12, the Product 
is 48, unto which adding the Numerator 11, the 
ſum is 59 for a new Numerator, which. being pla- 


ced over the Denominator 12, gives the improper 


fraction :; which is equivalent unto 44s (as will 


appear by the 13h Rule of this Chapter.) In like 
manner 71 will be reduced into 7. | 

To reduce 4 whole XI. A whole number is reduced 
number into an im- into an improper fraction, by pla- 
proper fraction. cing the whole number given as a 
Numerator, and 1 as a Denominator. r. 
So 14 [ntegers will be reduced into the impr 


frafion , and one Integer into the improper fra. 


tion 2. 


XII. A whole number is reduced into an im- 
proper fraction which ſhall have any Denomina- 


tor aſſigned, in multiplying the whole number gi- 
ven by the Denominator aſligned, and placing the 


Product as a Numerator over the faid Denomi- 


Dator. "IP th og (2 a | 
As if 13 be given to be reduced into an improper 


fraction, whoſe Denominator ſhall be 4 multiply [3 | 


* — 9 — 9 , 


Chap. XVII. Valgar Frattions. 143 


by 4, the Product is 52, which being placed over 
4, gives the improper fraction equivalent unto 13 
(as will appear by the next Rule.) In like manner 
13 may be reduced into? 7). 


VIII. An improper fraction ma | 
be reduced into its equivalent whole Jo reduce an im- 
number or mixt number in this man- 2 f _ 
ner, viz. divide the Numerator by LEO 
the Denominator, and the quotient number. 
will give the whole number or mixt 
number ſought; So the improper fraction 52 will 
be reduced into this mixt number 4, for if 59 
be divided by 12, the quotient is 434. Alſo this 
improper fraction : will be reduced into the whole 
number 13, 

XIV. Fractions having unequal De- To reduce frafti- 
nominators may be reduced into fra- on #0 4 common 
ctions of the ſame value, which ſhall mina, 
have equal Denominators, by this _ fraltions ae 
Rule and the next following, viz. propounded. 
when two fractions having unequal 
Denominators are propounded to be reduced in- 
to two other fractions of the ſame value, which 
ſhall. have a common Denominator, multiply 
the Numerator of the firſt fraction (that is ei- 
ther of them) by the Denominator of the ſecond, 
and the Product ſhall be a new Numerator (corre- 
ſpondent unto the Numerator of that firſt fraction;) 
alſo multiplying the Numerator of the ſecond 
fraction by the Denominator of the firſt, the Pro- 
duct is a new Numerator d unto the 
Numerator of the ſecond fraction; ) laſtly, multi- 
ply the Denominators one by the gthicr, and the 

8 Product 
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Product is a common Denominator to both the 
new Numerators. 
Thus, If the Fractions } and 4 be propounded, 
multitiply 2 by 5, the product 10 is a new 
2 4 Numerator correſpondent unto 2 : alſo 
--/ \ ... multiply 4 by 3, the product 12 is a new 
3 5 Numerator correſpoadent unto 4: laſtly; 
10 12 multiply 3 by 5, and the product 15 ſhall 
is 15 be a common Denominator unto the new 
Numerators, ſo the fractions 43 and ; 2 are 
found out,which have equal Denominators, and each 
of theſe new fractions is equal unto its correſpon- 
dent fraction firſt given, viz. 12 is equal unto ;? and 
32 is equal unto ?, as will be manifeſt by the 4th 
Rule of this Chapter. 3 
XV. When 2 or more Fractions having un- 
| equal Denominators, are given to 
Span G. reduced into other Fractions of 
are 10 be redu- the ſame value with thoſe given, but 
- 75 = ſuch as ſhall have one common = 
- e nominator ; multiply continually (ac- 
« Common D*- cording to the thirteenth Rule of 
58 the fifth Chapter) the Numera- 
tor of the firſt Fraction into all the Denomina- 
tors, except its own, i. e. the Denominator of that 
firſt Fraction ; and reſerve the laſt Product for a new 
Numerator inſtead of that firſt Numerator: In 
like manner, multiply continually the Numerator of 
the ſecond Fraction into all the. Denominators, 
except the Denominator of the ſecond Fraction, 
and reſerve the laſt Product for a new Numerator, } 
inſtead of the ſecond Numerator ; Proceed in like 
manner to find out new Numerators for the reſt of 
the given Fractions; Laſtly, multiply ani 
| = . 


| , 
\ 
* 
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all the Denominators one into another, and the 
laſt Product ſhall be a common Denominator to all 


the new Numerators. 
As for Example, if theſe three Fractions, 4, 7, 


$, having unequal (or different) Denominators, - 


be given to be reduced into three other Fractions 


of the ſame value, which ſhall have equal Deno- 


minators (or ane common Denominator.) Firſt, 
I multiply continually the firſt Nu- 

3 > merator 3 into the ſecond and 
+: 1%: 322 third Denominators 5 and 7, faf- 
ing 3 times 5 makes 15, which 

multiplied by 7 produceth 105, for a new Nume- 
rator inſtead of the firſt Numerator 3; Secondly, 
I multiply continually the ſecond Numerator 2 in- 
to the firſt and third Denominators 8 and 7, ſay- 
ing, twice 8 is 16, which multiplied by 7 produ- 
ceth 112, for a new Numerator inſtead of the 
ſecond Numerator 2; Thirdly, I multiply con- 


tinually the third Numerator 5 into the firſt and 


ſecond Denominators 8 and 5, ſaying 8 times 5 
makes 40, which multiplied by 5 produceth 200, 
for a new Numerator inſtead of the third Numera- 
tor 5; Wurthly and laſtly, I multiply continually 
all the Denominators8, 5 and 7 one into another, 
ſaying, 8 times 5 makes 40, which multiplied by 7 
produced 280 for a Denominator to each of the 
three new Numerators 105, 112 and 200 before 
found out; And ſo theſe three Fractions :**, 447, 
and 222, arediſcovered, which have one common 
Denominator 280, and each of them is equal in 
value unto its correſpondent Fraction firſt given, 
ViZ. 445, is equal unto 3; Alſo 342 is equal unto 
ri and 372 is equal unto + ; as may eaſily be _ 
e 


22 — — 
3 — 


189 — N 0 
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ved by the fourth Rule of this Chapter. 


After the ſame manner theſe four Fractions , 
3, + and + are reducible into theſe, 332, 25 
25 and #22, which have 360 for a common Deno- 
minator, and are equal in value reſpectively to the 


four Fractions given to be reduced. 


Note, Although by the foregoing fourteenth 
and fifteenth Rules, any multitude of Fractions 
may be reduced to a common Denominator ; yet 
becauſe Fractions in their leaſt Terms are fitteſt for 
uſe, I ſhall ſhew'how leſſer Denominators than 
thoſe that will be diſcovered by the ſaid Rules, may 


_ often times be found out, viz. 


J. When the unequal- Denominators of two 
Fractions have a common Diviſor greater than 
7, divide the Denominators ſeyerally by their 
greateſt common Diviſor (found out by the 
fore-going third Rule of this Chapter;) and 
then multiply croſs-wiſe in this manger, viz. 
the Numerator of the firſt Fraction by the lat- 
ter Quotient, and the Numerator of the latter 
Fraction by the firſt Quotient, and reſerve the 
Products for new Numerators ; Laſtly, multiply 
the Denominator of the firſt Fraction by the 
latter Quotient (or the Denominator of the lat- 
ter Fraction by the firſt Quotient,) ſo ſhall the 
Product be a common denominator to the faid 
new Numerators: As for Example, if Sand 7 
be propoſed to be reduced to a common Deno- 
minator, I divide each of the Denominators, 12 


and 18, by their greateſt common Diviſor 6, =_ 
* the 
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the Quotients are 2 and 3; then I | 
multiply 5 the Numerator of the + 7 
firſt Fraction by 5 me latter Quo- 6012 13 
tient, alſo 7 the Numerator of the — 2 _ 
latter Fraction by 2 the firſt Quo- — 3 
tient, and the Products 15 and 141 1 14 
reſerve for new Numerators inſtead 36 36 
of 5 and 7; Laſtly, I multiply 12 

the Denominator of the firſt Fraction by 3 the latter 
Quotient (or 18 the Denominator of the latter Fra- 
ctiou by 2 the firſt Quotient,) and the Product 36 
is a Denomiuator to each of the new Numerators . 
15 and 14: So {5 and 55 are found out, which 
have the leaſt common Denominator unto which 
the given Fractions ,; and, ? can be reduced; Alſo 
is equal to 21, and ? to f. 

II. Whenſoever the Denominator of a Fraction 
can be divided by the Denominator ot a ſecond 
Fraction, without any Remainder; then if by the 
Quotient you multiply ſeverally the Numerator 
and Denominator of ſuch ſecond Fraction, a third 
will ariſe, having the ſame value with the ſecond, 
and the ſame Denominator with the firſt Fraction: 
By this'Rule Three or more Fractions may oftea 
times be reduced to a leſſer common Denominator, 
than that which will be diſcovered by the foregoing 
Rule XV. As for Example, let theſe fix following 
Fractions be given to be reduced to a common De- 
nominator, viz. 


Tr ee 
e 


3. 
Becanſe 36 the Denominator of the firſt Fraction, 
being divided by the five other Deaominators ſeve- 
rally, 
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rally will give theſe Quotients 2, 3, 4, 6, and 
12 without any Remainder, I multiply the Nume- 
rator and Denominator of each of the five latter 
Fractions, by its correſpondent Quotient; wiz 
11 and 18 by 2 the firſt Quotient; Alſo 7 and 12 


by z the ſecond Quotient, and in like manner the 


reſt ; ſo inſtead of thoſe five latter Fractions, five 
others (hereunder placed after the firſt of thoſe 


fix) are produced, viz. 


1 3 22 LOW -. zo» 24 
. 369 7 TFT9 789 7693 7 


All which Fractions laſt expreſs'd have a com- 


mon Denominator 36, and are equal in value reſ- 


pectively to thoſe given to be reduced. 
VI. A compound Fraction (o- 


To reduce 4 com. therwiſe called a Fraftion of a Fro- 


* ſingle fraction. 4 # . 0 . 
See continual mul- Fraction in this manner, viz. Multi- 


veplication in tbe ply all the Numerators continually, 
— = lag the and take the Product for a new 
FD. Numerator, alſo multiply all the 


Denominators continually, and the Product ſhall be 
a new Denominator. 


Thus, if the compound Frattion -? of } be given 
to be reduced into a ſingle Fraction, multiply the 
Numerators 2 and 3, one by the other, ſo is the 


Product 6 a new Numerator. Alſo multiplying 


the Denominators 3 and 4 one by the 
2 of 3. other, the product 12 is a new Deno- 
4 or minator, ſo ,5 (or; is the ſingle Fra- 
ction ſought, being equivalent unto 7 


of *, the compound Fraction given to be reduced. 
In 
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In like manner, this compound Fraction ; of 2 
of 7 will be reduced unto 7?, or? ; for the Nu- 
merator 2, 3, 4, being multiplied continually produce 
the new Numerator 24, and the Dengmina» 
tors 3, 4, 5 multiplied continualiy produce the new 
Denominator 60: Laſtly, the new Frattion ?: (by 
the fourth Rule of this Chapter) will be reduced 
unto 2, which is equal to? of ; of 4: But to make 
the meaning hereof more evident, ſuppoſe the 
Integer to be one Pound of Engliſh Money; then 

+ of 11. (viz. of 205.) — 165. 

Z of thoſe ; (vix. of 165.) is 127. 

of thoſe 4 (viz; of 125.) is — 8 5. or 51. 
whereby *cis manifeſt that: of + of 41. is equal to l. 

By this Rule a fraction or mixt number of a 
leſſer name may be reduced to a Fraction of a grea- 
ter name. As if 3: pence be propounded to be re- 
duced into an improper: Fraction of a Pound ſter- 
ling, the operation will be in this manner, viz. 
3: or 7 of a penny is 2 of 5% of ,; of a Pound 
ſterling, which compound Fraction will (by the 
aforeſaid'Rule) he reduced, to +7 1. In like manner 
42 v8 minutes of an hour are equal to +; of an hour, 
tor that is 42 4) of +; are equal to 3 (or in 
its leaſt terms) . | 

Here you may alſo obſerve, that when a com- 
pound fraction is one of the given terms in any que- 
ſtion, it is firſt of all to be reduced to a ſingle fra- 
ction by the aforeſaid ſixteenth Rule. 

XVII. Two or more fra- Jo find whole, Numbers, 
ions being given, there may wbieb ſpall baue = 
be whole numbers found, , er ay Fre 
which ſhall have the ſame given. 
reaſon or proportion as the 

L fractions 


U 


AS ©, I at br 
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fractions given, viz. When the fractions given have 
unequal denominators, reduce them into equivalent 
fractions which ſhall have a common denominator 
(by the 14th or 15th Rule of this Chapter;) then 
rejecting the common Denominator, the Numera- 
tors ſhall have the ſame reaſon or proportion as the 
fractions firſt given given. F134 

So 4 and + being given, will firſt of all be re- 
duced into their equivalent fractions 3+ and 22; 
then rejecting the common Denominator 40, the 
Numetators 24 and 25 have the ſame reaſon 
with? and 4 viz. AS is to 3, fo is 24 to 25: Alfo 
it the fractions 3, 4 and: were given, there will be 
found 8, 16 and 32, which are in the ſame pro- 
portion one to the other as the fractions given: 
In like manner if mixt Numbers be given, there 
may be whole numbers found which ſhall have the 
ſame reaſon or proportion, as the mixt numbers; ſo 
52 and 3 + being given, will be firſt reduced into 
the improper fractions 3 and (by the tenth 
Rule of this Chapter:) alſo the ſaid ] and ; will 
be reduced into $35 and 27 ;then rejecting the com- 
mon Denominator 24, the Numerators 136 and 87 
will have the ſame reaſon as 5% and 3%, viz. As 
136 is to 87, O is 5 to 3 : Alſo 16 and 18 
being given, there will be found 33 and 36, which 
being divided by their common Diviſor 3 (found 
out by the third Rule of this Chapter) will give 
11 and 12 Which have the ſame reaſon as 16 


and 18. 


CHAP, 
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CHAP. XVII. 


Addition of Vulgar Fractions and 
| mixt Numbers. 


Hen the numbers given to be added are 

ſingle fractions, and have equal denomi- 
nators, add all the Numerators toge- 
ther, ſo is the ſum the Namerator of 7 V. Uingle 
a fraction, whoſe Denominator is the J. len lies 
ſame with the common Denominator, bæve equal de- 
which new fraction is the ſum of the nominators. 
fractions given to be added. | 

So 3 and 3 being given to be added, their ſum 

will be found $5, viz. the ſam of the Numerators, 3 
and 2, is 5, which being placed over the common 
Denominator 9, gives ;;: In like manner the ſum of 


J. 


theſe fractions 3, &, +, and 5, will be found 13, which 


(by the 13 Rule of the ſeventeenth Chapter) will be 
found equivalent nnto 2 + ; ſo that 25 is the ſum of 
the fractions given to be added. 

II. When the Fractions given to be added 
have nnequal Denominators, they are | 
firſt to be reduced into fractions of N. they 
the ſame value, which ſhall have a * 1.49 
common Denominator- (by the four- 
teenth or fifreenth Rule of the ſeventeenth Chap- 
ter ;) and then they may be added by the firlt Rule 
of chis Chapter. . 

So if 4 and 2 were given to be added, their ſum 


will be found 1 ,+ for (by the fourteenth Rule of 
a  * Bt the 
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the ſeventeenth Chapter) 5 and + will be reduced 
2 3 into their equivalent fraftions4# and 
33 which having equal Denomi- 
nators may be added according to 
the firſt rule of this Chapter, and 
1 ſo the ſum will be found 1 17: In 
10 like manner the ſum of theſe fra- 

Saions 44 and à will be found 1 8. Al- 
14 that is 14 ſo the ſum of theſe fix Fractions 43, 
Is „ 12, 5, z, 3, after they are reduced to a 
common Denominator (according to the latter 
Example in the Note at the end of the fifteenth 
Rule of the ſeventeenth Chapter) will be found 
4355 that is, 3 2. | 


III. When any of the fractions given to be ad- 
A __., ded is a compound Fraction, fſuch 
The ang of compound fraction is firſt of all to be 
reduced into a ſingle fraction (by the 
ſixteenth Rule of the ſeventeenth 
Chapter) and then you may proceed as before. 

5 and 5 of 4 being given to be added, their 
ſum will be found 33 for the compound fraction $ 
of 4 will (by the 16th Rule of the 19th Chapter) 
be reduced to „ (or in its leaſt terms) , which 
added to the ſingle fraction; (according to the 
ſecond Rule of this Chapter) gives 33. Here yon 
may obſerve, that the fractions given to be added 
in all the former caſes, are ſuppoſed to be fractions 

| of Integers, which have one and the 
By Denominati- ſame particular Denomination, viz. If 


Sy 5 | 
mn * * one vf the fractions, given to be ad- 


zeger or thing, ded, be a fraction of a pound ſterlin 
a . all the reſt ought to be fractions of! a 


pound 
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pound ſterling, and the like is to be underſtood of 
other denominations. 

IV. When fractions of Integers, To add fraſtions 
of different denominations are given 4 3 
to be added, they are firſt of all to be 4 1 
reduced into fractions of Integers = 
which ſhall have one and the ſame particular deno- 
mination (by the ſixteenth Rule of che ſeventeenth 
Chapter ;) and then they may be added by the firſt 
or ſecond Rule of this Chapter. | - 

So if 3 of a pound ſterling, 3 of a ſhilling, and £ of © 
a penny were given to be added, reduce the two 
latter into fractions of a pound ſterling (by the 
ſixteenth Rule of the ſeventeenth Chapter) v:z. 3 
of a ſhilling is + of ,4 of a pound ferling, which 
compound fraction being reduced into a ſingle 
fraction gives , li, Likewiſe ; of a penny, is & of 
:3 of 23 of a pound ſterling, which compound fra- 
ction being reduced, gives . li. Laſtly, 3 .. 
28% li. and 3 li. being added according to the ſe- 
cond Rule of this Chapter, their ſum will be founq; 

4588, or in its leaſt terms 3338 li. 

V. When mixt numbers are given to be added, 
find firſt of all the ſum of the fra- 1 
ctions (by the firſt and the ſecond Rule er 
of this Chapter; ) then add the Integer . 
or Integers (if there be any found) in the ſum of 
the fractions, unto the whole numbers, and collect 
the ſum of them as you were taught by the Rules 
of the third Chapter. 

So if 32, 43 and 16 3 were given to be added, 
their ſum will be found 24 14 viz. the ſum of the 
fractions z, 4 and 3, will be found (by the ſecond 


Rule of this Chapter) to be 1 £4, and the ſum of tbe 
' L 3 whole 
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whole numbers, 3, 4, and 16, is 23, unto which ad- 
ding 1 (the Integer found in the ſum of the fracti- 
ons) the ſam is 24 ; ſo that 24 4+ is the ſum of the 


* 


mixt numbers given to be added. 


1 


CHAP. XIX. 
Subtraction of Vulgur Fractions and 


mixt Numbers. 


J. Hen the Numbers given are both ſingle 
Fractions and have equal Denominators, 
„ ſubtract the leſſer Numerato 
2 n. from the greater, and place the 
8 —— , remainder over the common 
common. Denominator. Denominator, ſo is ſach new 
fraction the difference between 
455 fractions given. | 
Thus the difference between the fractions . and 
17 is 2, which is found by ſubtracting the leſſer 
Numerator 7 from the greater Numerator 9, and 
placing the remainder 2 over the common Denomi- 
nator 11: alſo the difference between the fra- 
ctions 4+ and 437 is 2, that is, the fraction 37 ex- 
21 by k. 5 
II. When the numbers given are both ſingle 
Fractions and have not a common 


* 1 — — Denominator, reduce them into fra- 
„ ctions of the ſame value which ſhall 


have a common Denominator (by 
the fourteenth or fifteenth Rule of the ſeventeenth 
Chapter) and then find their differences by the 2 
—— ß, r 
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So the difference between the fractions & and % 
will be found ,4, vix. reducing the fractions given 
into their equivalent fractions & and 42, which 
have a common Denominator, the difference 
ſought will be found ,4, by the firſt Rule of this 
Chapter. Likewiſe . being ſubtracted from 44, 
there will remain 3. 5 Ny 79 

III. When one of the numbers gi- The ſubtracti- 
ven is a whole number or a mixt num- n of mixt 
ber, alſo when both of them are 7 — 
mixt numbers, reduce ſuch whole, Pry 
or mixt numbers into an improper 
Fraction or Fractions, by the roth or 11th Rule 
of the ſeventeenth Chapter, and then the operation 
will be according to the firſt or ſecond Rule of this 
Chapter. 

So 7+ being given to be ſubtracted from 12, the 
remainder will be found 4 + ; viz. Firſt 7 4 will be 
reduced into the improper Fraction 23, alſo 12 
will be reduced to £2, then theſe two improper fra- 
ctions 44 and £3 will be reduced into their equivg- 
lent fractions 11 and £3 (which have a commot 
Denominator.) Laftly , the difference between 
18 and £2 is 38, or 4+. In like manner 93 being 
given to be ſubtracted from 124, the. remainder 
will be found 2 ,z; as by the ſubſequent operation 
is manifeſt. 


TOES 73 124 9 2 
E. St £7 — 

60 ' 122 SO” 
1 T 
4+ that is 4 I is chat is 222. 

ug: Although . 


. . 


f 
1 
4 
3 
* 
of 
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ix 

* 
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Although the three laſt Rules be ſufficiear for 
all caſes in Sabtraction of Fractions, mixt numbers, or 
whole and mixt; nevertheleſs the foll owing Rules 
will be more expeditious in the ſubtraction of mixt 
numbers, or whole and mixt, eſpecially when the 
lategers conſiſt of many places, as will be manifeſt 


by the operation, vix. e 

J. When a whole number is given to be ſub. 

19 tracted from a mixt nuinber, ſubtract 
2. By particu- the ſaid whole number from the lu- 
lar Rules, viz. teger or Integers of the mixt num- 
14 whole num. her (as is taught by the Rules of the 
ber om amis fourth Chapter) and unto: the re- 
number. G 

mainder annex the fractional part of 
the mixt number given, ſo is the mixt number 
thus found, the remainder or difference ſought. 
As if 7 be given to be ſubtracted 
245 from 24 3, the remaiader will be 
ws I7 as by the operation is mani 
17 +- feſt. 
„ When a frection is given to be ſubtracted 
trom an Integer, ſubtract the Nume- 
2, 4 Fradion rator from the Denominator, and place 
Hom an lute- that which remains over the Denomi- 
ger. nator, which new fraction thus found, 
is the remainder or difference ſought. 

So being ſubtracted from an Integer, or 1, the 
remainder is +: Alſo 43 being ſubtracted from 1, 
the remainder is 18. | | 

VI. When a fraction is given to be ſubtracted 


2 from a whole number greater 
*. Fration from a than 1, ſubtract the ſaid fra. 
—＋ number greater ction from one of the Integers 


remaining 


given by the laſt Rule;) ſo the 
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remaining fraction being annexed to the number of 
lntegers leſſened by unity or 1, gives the remainder 


or difference ſought. 


Thus + being ſubtracted from 17, the remainder 
is 16 5; allo 22 being ſubtracted from 39, the re- 
mainder is 38 1. 5 


VII. When a mixt number is given to be ſub- 
ye” from a WR NON, _ 3 
tract firſt of all (by the fifth Rule of + t nn 
this Chapter) the fractional part of ee 
the mixt number from an luteger 
borrowed from tlie whole number given, and ſet 
down the remaining fraction, then adding the In- 
teger borrowed unto the Integer or Integers of the 
mixt number, ſubtract the ſaid ſum from che whole 
number given (as is taught in ſubtraction of whole 
numbers;) ſo that which remains, together wich 
the remaining fraction before found, is the remain- 
der or difference ſought. | | 

So if 9,3 be ſubtracted from 50, the re- 50 
mainder is 40 , as by the operation is 92 
manifeſt. f 40 12 


VIII. When a fraction is given to be ſubtra- 
cted from a mixt number, and the ſaid fraction is 
leſs than the fractional part of the 
mixt number, ſubtract he leſſer fra- 5. 4 Fradlion 
ction from the greater by the firſt n 4 mixt 
or ſecond Rule of this Chapter, then LEY * 
the remaining fraction being annex - Ful. 
ed to the Integer or Integers of 
the mixt number, gives the remainder or difference 
ſought. 
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So 5 being ſubtracted from 123 the remainder is 
12 #4, as by the operation is manifeſt. 
12 F IX. When a Fraction is given to be ſub. 
o £ tracted from a mixt Number, and the ſaid 
1271 Fraction is greater than the fractional part 
of the mixt number, ſubtract the ſaid greater 
Fraction from an Integer borrowed from the mixt 
Number (by the fifth Rule of this Chapter) and add 
the remaining Fraction unto the fractional part of 
the mixt Number (by the firſt or ſecond Rule of the 
eighteenth Chapter) ſo the Fraction found by that 
addition, being annexed to the Integers of the mixt 
Number leſſened by an Integer, or 1, gives the re- 
mainder or difference ſought. | 
Thus] beiag ſubtracted from 13 à, the remait. 
der 12 53, viz. ſubtracting 5 from 1, the 
13 53 remainder. is #, which added to $ gives 
'o4 #2, which being annexed to 12 (the num- 
12 55 ber of Integers in the mixt number lef- 
ſened by 1 or unity) gives 12 53 the remain- 
der ſought. 

X. Whea a mixt number is given to be ſubtra- 
cted from a mixt Number, and the 


6. A mixt num- fractional partiof the mixt number to 


ber from a mixt he ſubtracted, is leſs than the frac- 


mw i 5 tional part of the mixt Number from 
Rule. "== which you are to ſubtract, ſubtract 
128 the ſaid leſſet Fraction from the grea- 
ter (by the firſt or ſecond Rule of this Chapter) 
and ſer down the remaining Fraction: Alſo ſubtract 


the Integers of the leſſer mixt Number from the 


Integers of the greater (asin ſubtraction of whole 
Numbers, fo is the mixt Numbhr thus found, the 
remainder or difference ſought, * 


$0 


63 000” A id. — — — 
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So if 174 be given to be ſubtracted 
from 20 J, the remainder will be found 20 # 
3 12, viz, ſubtracting from 3, the re- 173 
mainder is 42, alſo ſubtracting 17 from 342 
20, the remainder 1s 3. e 


V. When a mixt Number is given to be ſubtra- 
ged from a mixt Number, and the fractional part 
of the mixt number to be ſubtracted is greater 
than the fractional part of the mixt Number 
from which you are to ſubtract, ſabtract the 
ſaid greater Fraction from an Integer borrowed 
from the greater mixt Number (by the fifth 
Rule of this Chapter ) and add the remaining 
Fraction unto the fractional part of the greater 
mixt Number (by the firſt or ſecond Rule of the 
13th Chapter ;) ſo is the ſum to he reſerved as 
the fractional part of the remainder ſought; 
then add the Integer borrowed unto the Inte- 
ger or Integers of the leſſer mixt Number, and 
ſubtract the ſum from the Integers of the grea- 
ter mixt Number (as in ſubtraction of whole 
Numbers ;) ſo that which remains, together with 
the Fraction before reſerved, is the remainder or 
difference ſought. | | 


Thus if 20 ; be given to ſubtracted from 35 4 
the remainder will be found 14 43, viz, 
ſubtracting : from an Integer or 1, the 35 3 
remainder is 5, which added to + gives 20 2 
28, then adding thelnteger borrowed un- 14 25 
to 20, it will be 21, which ſubtracted vo: 
from 35, the remainder is.14, fo the remainder or 
difference ſought is 14 3. 
ae When 
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When you cannot clearly diſcern which is the 
greater of two Fractions, having unequal Denomi- 
nators, reduce them into Fractions of the ſame va- 

lue which ſhall have a common Deno- 
Jo diſcem ile minator (by the fourteenth Rule of 
$——t of wo the ſeventeenth Chapter) and then 
: it will be apparent which of the two 
Fractions is the greater. As if it be deſired to know 
which of theſe two Fractions $ and * 4 is the greater, 
after they are reduced to 37 and 32, it is evident 
that the former exceeds the latter by 94+. 


—_—— 


— — . — 


CHAP. XX. 


Maltiplication of 7 uloar Fractions, and 
mixt Nambers. 


3 the Numbers given to be multipli- | 
| ed = both ſingle Fractions, ran = 
..,,-, Numerators one by the other, and take 
NR theProduct for a new Numerator ; al- 
ſo multiply the Denominators one by 
the other, and the Product is a new Denominator, 
which new Fraction Is the Product ſought. 
So x: and + being given to be multiplied, the 
Product will be ipund 35, for 7 multiplied by 5 
produceth 35 for a new Numerator, and 12 multi- 
plied by 8 produceth 96 for a new Denominator : 
alſo } and + being multiplied one by the other, 
the Product will be found 43. Here you may ob- 
ſerve that in the multiplication of proper Facti- 
ons, the Product is always leſs than either of the 
terms given; for in multiplication ſuch proportion 
as 


bers, reduce ſuch whole number, 
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as unity or 1 hath to either of the terms given, the 
fame proportion hath the other term to the Pro- 
duct. | 

II. When one of the numbers given is a whole 
number or a mixt number; alſo rr po nit 
when both of them are mixt num- 77 4? 

mixt number or numbers into an improper Fraction 
or Fractions by the tenth ar eleventh Rules of the 
ſeventeenth Chapter, and then the operation will 
be the ſame as in the laſt Rule. 

So 8 3 being given to be multiplied by 5 , the 
Product will be found 43 3; viz. 8+ being redu- 
ced into the improper Fraction 7: Alſo 5 unto ? 
multiply 26 by 5, the Product is 130 for a new 
Numerator : Alſo multiplying 3 by 1, the Product 
is 3 for a new Denominator, which new Fraction 
132 being reduced (according to the thirteenth 
Rule of the ſeventeenth Chapter) will be 43; 
the Product ſought. In like manner 7F being mul- 
tiplied by 5 +, the Product will be found 42. Here 
obſerve, that when either of the terms given is a 
compound Fraction, it is firſt of all to be reduced in- 
a ſingle Fraction, and then the operation is as be: 
ore. | 11 
Note, 1. Sometimes the work of Multiplication in 
Fractions may be very uſefully contracted by this 
following Rule, viz 


When two Fractions propos d to be multiplied 
(whether they be proper or improper) are ſuch, 


that the Numerator of the one, and the Denomina- 
tor of the other, may be ſeverally divided by ſome 
common Diviſor without a remainder ; you may 

take 
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take the Quotients inſtead of the ſaid Numeratot 
and Denominator, and then multiply as beſore in 
the firſt Rule of this Chapter: As for example, if 
be tobe multiplied by , + ; becauſe 6 the Numera. 
tor of the firſt, and 12 the Denominator of the 
latter Fraction, being ſeverally divided by their 
common Diviſor 6, give the Quotients 1 and 2, I ſe 
theſe (or imagin them to be ſet) in the places of 5 
and 12 by which exchange there ariſe 3 and #, theſe 
multiplied one by the other (according to the firſ 
Rule of this Chapter) produce 14 the deſired Pro- 
duct of + into 14, in the ſmalleſt terms. 

Again to multiply 44 by ,+ 3 becauſe the Nume- 
rator of the firſt Fra&ion and the Degominator of 
che latter, being each divided by 16 give the Quo- 
Lients 1 and 1, I ſet 1 and 1 in the places of 16 and 
16; likewiſe becauſe 48 the Denominator of the 
firſt, and 3 the Numerator of the latter Fraction, 
being each divided by their common Diviſor 3, 
give 16 and 1, Itake 16 and 1 inſtead of 48 and z, 
ſo by thoſe exchanges there ariſe ,3, and :, which 
multiplied one by the other produce , which is the 
Product in the ſmalleſt terms made by the multi- 
plication of 45 into (or by) 18. 


2, To take any part or parts of a Number pro- 
pounded, is nothing elſe but to multiply the ſaid 
Number by the Fraction which declareth what part 
is to be taken: So if you deſire to know what is; 
of 320, multiply f by 3, or 22 by +, and the Pro- 


duct will be 200. In like manner 3, of 45 g 18 30 


Alſo 5 of 120 is 30. 


3. Sometimes the work of multiplication in mixt 


numbers 


WV To —_ ww RN #4 
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numbers may be compe ndiouſly performed after 


the manner of theſe following examples, viz. if it be 
required to multiply 120 4 by 48 1, firſt multiply 
the whole numbers mutually, to wit, 120 by 48, 
and place the particular products orderly one un- 
der the other as in Multiplicatiou of 
whole numbers; then multiply the faid 1203 
whole numbers firſt given by the Fra- 48 3 
ions alternately, viz, take 4 of 48 "060 
which is 12, alſo take : of 120 which is 480 
60, and place the ſaid 12 and 60 orderly 12 
to be added to the former particular 60 
Products : Laſtly, add altogether, and 5832 

to the ſum annex the product of the * 
two Fractions, to wit in this example, the product 
of the Multiplication of 5 by 2, which is 2, ſo the to- 
tal Product required will be 5832 ;,, as you ſee by 
the example in the Margin. In like manner, if 18 5 
be multiplied by 40 3, the Product will be 746 43 
and if 29 z be multiplied by 50, the Product will be 
1475, as you ſee by the examples following. 


181 0 
720 | 1450 
20 124 5 
Wan | 1475 
749 + 


4. When a Fraction is to be multiplied by a 
number which happens to be the ſame with the 
Denominator, take the Numerator for the Product; 
lo if this Fraction 4 be propounded to be multi- 
plied by the Denominator 4, the Product will 

| be 
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be z that is 3, which is the ſame with the Ny. 
merator 3. In like manner if 5 be multiplied by 
the Denominator 8, the Product is equal to 5 the 
Numerator of the ſaid ;. 


—— * * — 


—uä— 


CHAP. XXI. | 
Diviſion of V. alg ar Fractions and 


mixt Numbers, 


J. Hen the numbers given are both ſingle 
Fractions, multiply the Denominator of 
2 — the Diviſor by the Numerator of the 
— ng Dividend; and take the Product for 
a new Numerator: alſo multiply the 
Numerator of the Diviſor by the Denominator of 
the Dividend, and the Product is a new Denomina- 
cor ; 'which new Fraction is the quotient ſought, 
So if z be given to be divided by 3, the quo- 
tient will be found 27; viz. multiplying 5 by 4 the 
| Product is 20 for a new Numerator , 
2) « (3? alſo multiplying 3 by 9, the Product is 
27 for a new Denominator, ſo is 22 the 
quotient ſought ; in like manner if 7 be given to be 
divided by 7, the quotient will be found +2, that is, 
2 13, as you ſee in the Example: here 
2) 3 (44 you may obſerve, that in Diviſion 
by proper fractions, the quotient is 


always greater than either of the Fractions gi- 


ven; for in Diviſion, as the Diviſor is in pro- 
portion to 1 or unity, ſo is the Dividend to the 


Quotient. 
| II. When 


we px a aw. ( . .,._d4 trois A two wa 
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II. When one of the numbers given is a whole 
number or a mixt number; alſo when both are 
mixt numbers, reduce ſuch whole number or mixt 
number or numbers into an improper fraction or 
fractions, by the tenth oreleventh Rule of the ſeven- 
teenth Chapter, and then the operation will be 
the ſame as in the laſt Rule. 


So if 42 be divided by 7 4. the quo- 77) 42 ( 
tient will be found 5 4, for 74 and 42 
will be reduced into theſe improper * 1 (075 
fractions ; and , then multiplying 1508405 4 
42 by 2, the Product is 84 for a new $A 
Numerator, alſo multiplying 15 by 1, the pro- 
duct is 15 for a new Denominator, fo is 55. the 
quotient ſought, which is equal to 5 (as is evi- 
dent by the thirteenth Rule of the ſeventeenth 
Chapter.) In like manner, if 6 4 be divided by 3 , 
the quotient will be 1 2.5. Alſo if 5 5 be divided 
by 12+ the quotient will be 43. | 

Note, Sometimes the Work of Diviſion in Fracti- 
ons may be very uſefully contracted by this follow- 
ing Rule, viz. When either the two Numerators, 
or the two Denominators of the Fractions propo- 
ſed can be divided ſeverally by ſome common Di- 
viſor without a remainder, you may take the Quo- 
tients inſtead of the ſaid Numerators or Denomi- 
nators, and then divide by the firſt Rule of this 
Chapter: As for Example if : be to be divided by 
„ becauſe the Numerators 12 and 8 being each 
divided by their common Diviſor 4 will give the 
Quotients 3 and 2; I take theſe inſtead of 12 and 8, 
by which exchange there ariſe ,} and }, the for- 
mer of which being divided by the latter, (accord- 

M ing 
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ing to the firſt Rule of this Chapter) given , 
which is the Quotient in the leaſt terms that ariſeth 
by dividing 4% by 4. 

Again, to divide; by f; becanſe the Numera- 
tbrs 25 and 15 being ſeverally divided by their 
common Diviſor 5 give the Quorients 5 and 3, like- 
wiſe becauſe the Denominators 8 and 8 being each 
divided by 8 give the Quotients 1 and 1, I ſet 5 and 
3 in the places of the Numerators 25 and 15, alſo i 
and 1 in the places of the Denominators 8 and 8, 
whence ariſe 5 and 3. Laſtly, dividing $ by 2, that 
is 5 by 3, there ariſeth 5, that is r 2, which is the 
delired Quotient of ; divided b. 


Queſtions to exerciſe the Rules of Vulgar 
Fractions before delivered. 
I Queſt. 1. The difference of two numbers is 1 725 
the leſſer number is 2, what is the greater? Aſp. 
3 3, (found by Addition.) | 


2. 2. What number is that, which if added to 34 
gives the ſum 84%? Anſ. 4 found by Subtraction) 


Queſt. 3. There is in three Bags the ſum of 
121 2. viz. in the firſt Bag go 51. in the ſecond 
40 331. what is in the third Bag? Anſwer 30 ill. 
(found by Addition and Subtrattion.) 


| Queſt. 4. Two Merchants A and B, having certain 
ſhares in a Ship, the ſhare of A is : of the Ship, that 
of B , what is the difference between their parts 
Anſw. The ſhare of A exceeds the ſhare of B by 
472. (found by Subtraction.) NY 
| : Que 


— — ew = T7 


— 
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Queſt. 5. What is { of 130 4? Anſw. 81 2 (found _ 


by Multiplication.) 
Queſt. 6. What number is that, which bein 
multiplied by 4 produceth 25 3 ? Anſw. 42 (found 
by Diviſſon.) 
| Now followeth the Doctrine of Decimal Fraftions. 


a 
* 


The Dorrine of Decimal Fractions. 


au nll. 


CHAP. XXII. 
Notation of Decimal Fractions. 


J. IT is hard to determine, who was the firſt that 
brought Decimal Arithmetick to light, though 
it be a late Invention; but without doubt it hath 
received much improvement within the compaſs 
of a few years, by the induſtry of Artiſts, and now 
ſeems to be arrived at perfection. The excellency 
_ is _ may to ſuch 9 can 1 
apply it to the practical part of the ; 2 
Mubimaricks, ind do the Conſtru- Rey 
' Riion of Tables, which depend upon 
ſtanding or conſtant proportions, ſuch are Trigo- 
nometrical Canons, Tables for computing of compound 
Intereſt, &c. in which caſes decimal operations do 
afford ſo great help, (that in my opinion) many A+ 
es have not produced a more uſeful invention. 
ut it may be objected, that Decimal Arithmerick 
for the moſt part gives an imperfe& ſolution to 
M 2 a queſti- 
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a queſtion. This I grant, yet the anſwer ſo given 
may be as uſeful as that which is exactly true; 
for in common affairs, the loſs of , part of a 
Grain, ot of an Inch, &c. to wit, any quantity which 
cannot be ſeen, is inconſiderable: but I would not 
be miſtaken, for in extolling Decimals I do not cry 
; down Vulgar Fractions, ſince expert 
goons BY ence ſheweth oe 3 Fractions are 
% ene commonly abuſed, by being applyed 
pee f if — of queſtions den . 
ney, Weight, &c. when indeed many queſtions may 
be reſolved with much more facility by Vulgar 
Arithmetick, as may partly appear by this Exam- 
ple, viz. at gl.——— 65.8. the hundred weight 
of Tobacco, what will 987 hundred weight coſt ? 
Anſw. 92121. which by the common Rule of Pra- 
ctice by Aliquot parts is found out in a quarter 
of the time, that will neceflarily be required to 
work it by Decimals, which at laſt will give an im- 
perfect Anſwer; I might inſtance the like inconve- 
nience divers ways, were it not for loſs of time; 
fo that the right uſe of Decimals depends upon the 
diſcretion of the Artiſt. 


II. When a ſingle Fraction hath for its deno- 
minator a number conſiſting of 1 or 
Te definition unity in the extream place towards the 
| 4 >. Sagan left hand, and nothing but a Cypher 
"am - or Cyphers towards the right, it is 
more particularly called a Decimal: of this kind 
are theſe that follow, , that is, five tenths; 5 
five hundredth parts; likewiſe theſe are decimal tra- 
e 233 
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III. A Decimal fraction may be expreſs'd . 
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out the Denominator, by prefixing a point or com- 
ma before (to wit, on the left hand of) the Nume- 


rator, ſo 5 may be written thus . 5 or thus 5, 
1 thus, FAY Or thus, 525. oh f 


IV. In Decimals when the Numerator conſiſts 


not of ſo many places as the Denominator hath Cy- 
phers, fill up the void places in the Numerator with 
Cyphers prefixed on the left hand: ſo ? is written 


thus, .05 ; likewiſe 5,53 thus. O50; and 1.215 thus, 


0205, likewiſe . , thus .006. 


V. In Decimals thus expreſs'd,the Denominator is 
diſcoverable by the places of the Numerator: for 
if the Numerator conſiſts of one place, the Deno- 
minator conſiſts of 1 or unity with one Cypher if 
of two places, the Denominator conſiſts of 1 with 
*two Cyphers annexed; if of three, the D-nomi- 
nator conſiſts of 1 or unity with three Cyphers an- 
nexed: ſo the Denominator of .25 is too; the De- 
nominator of .o50 is 1000, and the Denominator 
of . og is 1000, | 5 

VI. Cy phers at the end of a Decimal do neither 
augment nor diminiſh the value thereof: ſo. 2, . 20, 
200, . 2000 are decimals, which have one and the 
ſame value, for n being abbreviated by the eighth 
Rule of the ſeventeenth Chapter, will be made +5 
and fo will 2 or 422%. 

VII. Wherefore Decimal fractions are eaſily re- 
duced to a common Denominator (which is a 
troubleſome work in Yulgar Frattions;) for if all 
the Numerators of as many decimal fractions as are 
given, be made to conſiſt of the ſame number of 


Places, by annexing a Cypher or Gyphers at the 


M3 end 


| 
| 
| 
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end (that is on the right hand) of ſuch Numerators 
as are defective, they will all be reduced to a com- 
mon Denominator, ſo theſe Decimals, . 2. 03, . 027, 
(which ſignifie 53, 7. % 5.33) may be reduced in- 
to theſe, .200, . 030, . 027, which have a 1000 for a 
common Denominator. N 


VIII. The order of places in any Decimal pro- 
ceedeth from the left hand to the right, contrary 
to the order of places in Integers, which is from 
the right hand to the left: ſo in this Decimal, .247 
the figure 2 ſtandeth in the firſt place (being the 
outermoſt towards the left hand, and next to the 
point,) the figure 4 ſtandeth in the ſecond place, 
and 7 in the third. Alſo in this Decimal .0245, a 
Cypher ſtands in the firſt place, 2 in the ſecond, 4 in 
the third, and 5 in the fourth. 

I. Every place ia the Numerator of a Decimal 
Fraction hath a peculiar Denominator, or proper 
_ value, vix. the Denominator of the firſt place is 10, 
of the ſecond, 100; of the third, 1000, &c. ſo that 
the firſt place of a Decimal ſignifies tenth parts of 
an Unite or Integer ; the ſecond place, hundreth 
parts of an Integer ; the third place, thouſandth 
parts of an lateger, &c. Hence it is manifeſt, that 
this Decimal .3254 (every place thereof being con- 
ſidered apart by it ſelf) conſiſts of .3, . 02, .005, 
ooo, (vix. 54, 53% Tee 55549 Which being re- 
duced to a common Denominator (by the ſeventh 
Rule of this Chapter) will give theſe, .3000, .0200, 
-0050,.0004, (to wit, 3888, r 0838, 15088, ret) 
all which collectively make. 3254 (or $3588) 

J. In whole numbers, the firſt place above (that 
is on the left hand of) the place of Units, beg 
r 
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fies Tens of Units; but the firſt place beneath, 
(that is on the right hand of) the place of Units, 
ſignifies tenth parts of 1 or Unity, and is called the 
firſt place of Decimal parts, or 'of Primes ; 
likewiſe the ſecond place above the place of Units 
ſignifies hundreds of Units, but the ſecond 
place beneath the place of Units, ſigaiheth hun- 
dredth parts of 1 or Unity, and is called the ſecond 
place of Decimals, or place of ſeconds; ſo that as 
the values of the places in Integers, do aſcend in 
a decuple proportion from the place of Units to- 
wards the left hand, ſo the values of the places of 
Decimals do deſcend in a ſubdecuple proportion 
beneath the place of Units towards the right-hand : 
viz. Among the places of Integers, every follow- 
ing place towards the left hand, is ten times the 
yalue of the next 4 place: But among 
the places of decimal Parts, every following place 
towards the right hand is one tenth part of the 
value of the next preceding place: All which will 
be evident by the following Table. 
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the point expreſſeth 73285 Integers or Units, but 
the number on the right hand of the point expreſ- 
ſeth only 8237 parts of 1 (or an Integer) ſuppo- 
ſed to be divided into 10000 equal parts. In like 
manner this number 5 8 ſignifies 5 Integers and 
eighth teath parts of an Integer, and this number 
285 .$2 ſignifies 285 Integers (or Units) and 222 
parts of an Integer, | 


— " 
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CHAP. XXII. 


Concerning the Reduction of Valgar Fractions 
to Decimal Fractions, | 


JI F the greateſt integer of money, as alſo of weight, 
meaſure,&c. were ſubdivided decimally, to wit, 
a pound of Engliſh money into ten equal pieces of 
Coin, and every one of theſe into ten other equal 
pieces, &c. and weights, meaſures, &c. after the ſame 
manner: the doctrine of Arithmetick would be 
taught with much more eaſe and expedition than 
now it is; but it being improbable that ſuch a re- 
formation will ever be brought to paſs, I ſhall pro- 
ceed in directing a courſe to the ſtudious for ob- 
taining the frugal uſe of fuch Decimal fractions as 
are in his power. 
II. Foraſmuch as in Arithmetical queſt ions, ſome 
of the given numbers do for the moſt part happen 
to be fractions, a way muſt be ſhew'd how to re- 
duce a Vlg ar Fraction to a Decimal Fraction; 1 
| e 
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fame caſes there is no need of this Reduction; for 
example, a foot in length is vulgarly ſubdivided iq. 
to 12 inches, an inch into 4 quarters, and each 
quarter into two half quarters; but a foot may a; 
eaſily, and a great deal more commodiouſly be di. 
vided, firſt into ten equal parts, and then each of 
thoſe into ten other equal parts, and each of theſe 
into ten other equal parts; (or at leaſt ſuch divj- 
ſion may be ſuppoſed or imagined when it cannot 
actually be made.( This foot in length ſo divided be. 
ing applied to the ſides of ſuperficial figures, or of 
ſolids will at firſt ſight give the quantities of lines in 
feet and decimal parts of a foot (as readily as a for 
vulgarly divided will ſhew you how many feet, in- 
ches, quarters, and half quarters are contained in 
any line) from whence the ſuperficial or ſolid con- 
tent may be found in feet by multiplication only; and 
how much this excels the vulgar way, I ſhall part- 


Jy manifeſt in the fifth Rule of the 26th Chapter | 


The like ſubdiviſion I would have to be made of 
a Tard, Perch, &c. 
III. A ſingle fraction, which is no decimal 
fraction, may be reduced into a deci- 
Som * Falle 4 mal of the ſame value, or infinitely 
10d decimatfre- near (for all vulgar fractions cannot 
Zion. be exactly reduced to decimals) by 
1 the Rule of Three Direct; for as the 
Denominator of any ſingle fraction whatſoever, is 
to the Numerator theaeof, ſo is any other Denoml- 
nator to his correſpondent Numerator: Example, 
let it be required to reduce + into a Decimal, whoſe 
Denominator is aſſigned to be 1000, ſay by the Ruls 
of three, if the Denominator 8 hath 5 for a Nume- 
rator, what will the Denominator 1000 require tor 
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or 
iu- 


Numerator? Multiply and divide as the Rule 
Three dire& doth require, ſo will the fourth projore 
tional he found to be 625, which is the Numerator 
ſought z therefore S or .625, is a decimal fraction 
equal in value to . Another Example. Let it be re- 
quired to reduce +7 into a decimal fraction, whoſe 
Denominator ſhall be 100000, ſay by the Rule of 
three, if 240 the Denominator give 7 for a Nume- 
rator, what will the Denominator 100000 require- 
for a Numerator ? Arſw. 2916 and ſomewhat more; 
but that which the ſaid 2916 wants of being a true 
Numerator is leſs than ,! part of an Integer, 
therefore the decimal fraction ? or.02916 is al- 
moſt equal to 27, which ? cannot be exactly re- 
duced into a decimal fraction. The like will happen 
in the reduction of moſt vulgar fractions to decimals, 
in which caſe, the Denominator of the decimal muſt 
be aſſigned to be ſo great, that what is wanting ig 
the Numerator may. be an inconſiderable vaiue. 


IV. Upon the aforeſaid ground, the known or 
accuſtomary parts of Money, Weight, Meaſure, Time, 
&c. may be reduced to decimals: for if you deſire to 
know what decimal fraction of a pound ſterling is e- 
qual in value to one ſhilling, conſider firſt that 
pound is the Integer, and that 20 ſhillings are —＋ 
to that Integer, therefore 1 ſhilling is : of a pound, 
now if we conceive one pound to be divided into 
100000 parts, viʒ. if we aſſign 100000 for the Deno- 
minator of a decimal fraction, the Numerator will be 
found by the laſt Rule to be 5000, ſo that 55333 or 
.05000 or. o; (for Cyphers at the end of a decimal 
are of no uſe, as hath been ſhewn in the 6th Rale of 
the 22 Chapter)is a decimal fraction of a pound, _ "4 

LA a * ; „ 
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actly equal to 16. or part of a pound ſterling. 
In like manner foraſmuch as 240 pence are equal 
to a pound of Engliſh money, 7 pence are 372 parts 
of a pound, which fraction will be reduced into thi; 
decimal .02916l. which is very near equal to 28 
for it wants not 7575570 part of a pound. Moreover 
ſince 960 farthings are equal to a pound Engliſh, one 
farthing is 553 part of a pound, which will be redu- 
ced into this decimal .091044. very near; but 
if you pleaſe to proceed near to the truth, 
you will find this decimal .co104166, &c. to an- 
ſwer a fart hing, and ſo by augmenting the Deno. 
minator with Cypbers, you may proceed infinite- 
Iy near, when you cannot attain unto the truth 
it ſelf. After the ſame method may the vulgar 
Sexagenary Fractions uſed in Aftronomy be reduced 
to decimals; for ſince a degree is uſually ſubdivi- 
ded into ſixty parts called minutes or primes; 3 
prime or minute into ſixty parts called ſeconds ; a 
ſecond into ſixty thirds, a third into ſixty 
fourths, &c. and conſequently a degree is equal 
unto 60 minutes (or Primes) or unto 3600 ſeconds, 
or 216000 thirds, or 12960000 fourths, &c. It is 
evident that 7 minutes (or Primes) are 65 parts 
of a degree, which by the third Rule of this 
CHAPTER may be reduced into the- Decimal 
1166, &c. Alſo 29 thirds are 57553 parts of 4 
degree which may be reduced into the Decimal 
.COOI 34, &c. , „ n why a 
Moreover, 58: 33: 14: 12, that is, 58 primes, 33 
ſeconds, 14 thirds, and 12 fourths may be reduced toa 
decimal in this manner, viz. reduce them all into 
fourths (according to the ſixth Rule of the ſeventh 
Chapter) ſo will you find 12647652 fourths, m_—_ 
ar 
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are 12547552 parts of a degree, which vulgar fraction 
may be reduced into this decimal of .a degree, to 
wit .975899, &c. (by the third Rule of this 
Chapter.) | 

This to the ingenious will be a ſufficient light 
for the finding of the Decimals congruent to the 
ſhillings,pence, and farthings,which are under a 
ſterling; alſo the Decimals of the known parts of 
Weight, Meaſure, Time, &c. as they are expreſsd 
in the following Table, wherein you may obſerve, 
that moſt of the Decimals conſiſt of 7 or 8 figures, 
yet in ordinary practice, you ſhall have occaſion 
to uſe only the firſt five, and ſometimes fewer. 
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78 . 3 0159722 
= 3 18333 220152777 
S | 5715388888 7812 97 
571638 af; : 013 88 
4] 037 013 
5310358055 A 8 
. 1 6.111171 
51103541 16. * 
500347222 15.0104 
50.034 a 
49/-0340277 | 1 
6540335333 | 3 
47.326388 12.00 30 
46.03 19444 2 11.007638 
| ; > 450031 55 7 
g 44 pre 123 8 0055990 
| 43.029 36% e 
110 ; 1 
go 0277771 | | 5/,.0034722 
| —3 0270833 [ — 
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410027777! 
3/.0020833 
2].001 3888 
1].0006944 | 


J. This Table aforegoing conſiſts of ten ſeveral 
Tablets, of which the firſt (intituled _ 2s 
Engliſh money) contains in the firſt Tables 1. of 
column thereof the particular Fra- Engliſh money. 
ions (viz. the ſhillings, pence, and but 
farthings) of a pound ſterling ; and in the other co- 
luma the decimals, unto which they may be reſpe- 
ctively reduced: So in the ſame Tablet. 65 is the 
decimal, anſwerable to 13s. . 0208333 to 5d. and 
.003125 to 3f.' Likewiſe, .0489583 is the decimal 
of 11d. together with 3 farthiags : Alſo .03125* 
is the decimal of 7 pence half- penny. 

VI. The next Tablet (intituled Troy weight( con- 
tains in the firſt column thereof the + 
particular fractions (viz. the Penny 2. of Troy 
weights, and Grains) of an ounce Troy eight, 
and in the other their reſpective de- . 
cimals: ſo .6 is the correſpondent decimal of 12 
penny weight, and .0020833 of 1 grain. Likewiſe 

. 025 is the decimal of 12 grains. | 
VII. The third Tablet (intituled Averdupois 
eat weight) contains 1a the firſt co- 
um thereof the Fractions (viz. the 7». of Auerdu- 
Quarters, Pounds, Ounces, and the — "ax 
Quargers of an Ounce of an Hundred | 
according to Averdupois weight, and in the other 
their proper decimals: ſo. 5 is the decimal of two 
quarters or half a hundred, 1 517857 of 17 pounds 
* N 3 . 0933492 
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033482 of 6 ounces, and .0004185 the decimal 
of 3 quarters of an ounce. 
VIII. The fourth (intituled Averdupois little 
weight) ſheweth you the fractions (viz. 
4 of 8 the Ounces, Drams, and quarters of a 
1 ry 258 Aram) of a pound Averdupois, together 
weight. g 8 : 
with their reſpective decimals : So the 
decimal of 3 Ounces is .1875, the decimal of 9 
Drams is .03515625, and the decimal of one quar- 
ter of a Dram is .0009765. | 
NM. The fifth (intituled Liquid meaſures) hath 
the fractions (viz. the Pints and quarters 
2 of a pint) of a Gallon, and likewiſe their 
9 ſeveral decimals: So the decimal of 5 
Pints is. 625, and the decimal of twoquarts or half 
a pint 1s .0625, ; 
X, The ſixth (intituled Dry meaſures) gives you 
the fractions (viz, the Buſhels, Pecks, 
6. of DIY quarters of Pecks and Pints) of a quarter, 
meaſures. together with their peculiar decimals : 
ſo .375 is the decimal of three Buſhels, .03125, of 
one Peck, .0234375 of of a Peck, and. oo3 906 of 
two Pints. | 
XI. The ſeventh (intituled Yards and Els) of- 
fers you the fractions (viz, theQuarters of 
22 wy, Yards and Ells, Nails, and quarters of Nails 
wech. of Tards) and their reſpective decimals: 
ſo .25 is the decimal of one quarter of a Yard or Ell, 
.125 of two Nails, and . 046875 of three quarters 
of a Nail. | 
XII. The eighth (intituled Reduction of Inches, 
&c. to decimals of a foot) preſents unto you the 
fractions (to wit, the Inches, quarters and 
halt quarters of an Inch) of a foor, _— 
| | | wit 
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with their correſpondent decimals: S0. 4188600 is 
the decimal of 5 Inches, .0625 of 4 of an Inch, and 
.0104.166 of 4 or half a quarter of an Inch. 
AI. The ninth Tablet (intituled Dozens) 
yields you the Fractions (viz. the Do- | 
zens and particulars) of a Groſs, as g, of things 
alſo their reſpective decimals: fo .25 accompred by 
is the decimal of 3 Dozen and 048611 e dozen. 
of 7 particulars, _ 
XIV. The tenth and laſt Tablet (intituled 
Time) gives you the Fractions (viz. the 
Hours and Minutes) of a Day: So 9. of Time. 
.625 is the Decimal of 15 hours 0375 
of 54 minutes, and .0006944 of one minute. 
XV. When a ſingle Fraction of any of the pre- 
miſed Tablets is propounded to be 
reduced to a decimal, find it in the The uſe of the 
firſt Column of the Tablet, unto ſane * for 
which it belongs; this done, juſt a- oe. le fe- 
gainſt that Fraction ſo found, you ging to deci- 
ſhall have the decimal required: So mals. 
13 5. being propounded, taking the 
firſt premiſed Tablet, I find 135. in the firſt Column 
of the Tablet of money, and juſt agaiaſt the ſame 
thirteen ſhillings, I o5/erve .65, before which having 
prefixed a point, and by that means ſigned it for 
a decimal (according to the third Rule of the 22 
Chapter of this Book) I conclude the ſame .65 fo 
ordered, to be the correſpondent decimal of thir- 
teen ſhillings the fraction propounded. In like 
manner . 0229166 is the decimal of 11 grains in the 
Tablet of Troy weight ; and 0357142 the de- 
cimal of 4 lb, in the Tablet ot Averdupois great 


we / ght, Vc. ; 
N 4 VI. When 
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XVI. When two or more Fractions are pro- 
pounded, and it is required to find a decimal equi- 
valent unto the ſum of them, find the decimal of 
each of the Fractions given according to the laſt 
Rule; then adding together the decimals ſo found 
that intire ſum is the decimal ſought : So 137 54. 
being produced to a decimal, is 670833 ; for the 
decimal of 13s is .65, and the decimal of 54 
.02083 3, which being added together (by the ſe- 
cond Rule of the 24th Chapter of this Book) a- 
mount to .670833, viz. the decimal which repre- 
ſents 13s 54. the Fraction propounded : In like 
manner the decimal of 9 peny weight, and 13 
Grains is. 4770833, and the decimal of 4 C. 191b. 


7 Ounces, is. 573 54, &c. 8 : 
135. 65 
5d. 020833 
670833 
9 p. w. 43. 
13 gr. 027083 
477083 
2 C. | 3 
1 9ʃb. 16964 
7 Ounc, .00390 
67354 


And here as you ſee meer Fractions reduced, ſo 
ikewiſe may the FraQions of mixt numbers be re- 
duced to Decimals; for example, theſe numbers 97 
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b. 7 ounces, 13 4 drams. Item of 67 Gallons 5 * 
pints. Item 28 Quarters, o Buſkels and 2 3 Pecks, 
after reduction are 97 .4891, 67 .7187, and 28 
0781. 


97.4375 67.625 28.0625 
0507 0937 | 0156 
ooo - OE 

—— , 67.7187 28.0781 

97.4891 


Again 22 % yards, 3 4 Nails; Item 36 Groſs, 3 
Dozen and 5 particulars, being reduced, are 22 
7031,36. 2847. ; x 


22.5 
1875 3625 
0156 0347 

22 7031 36 .2847 


VII. When a Decimal is propounded to know 
what Fraction it repreſents, ſearch i 
the ame Decimal in the ſecond Co- 3. , Pecimals 
lumn of the Tablet, unto which it be- %% e Fra. 
longs, where if you find it expreſly, 
the number juſt againſt it in the firſt Columu is the 
fraction you look for: So .65 (repreſenting the 
fraction of a Pound ſterling.) being given, I find 
itin the ſecond Columa of the Tablet of Money, 
and over againſt it in the firſt Column I find 13s. 
which is the fraction repreſented by . 65, the deci- 
mal propounded. In like manner 3 .025 (repre- 
ſenting 3 ounces and .025 of an ounce Troy) being 
propounded, the number repreſented by it, is 
3 Ounces, o p. w. 12 grains. 

III. When in the ſecond Column of the 
Tablet, 


, 
. 
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Tablet, unto which you are directed, you cannot 
preciſely find the decimal propounded, ſearch that 
which being leſs, comes neareſt unto it, and take 
the number that anſwers unto it in the firſt Co- 
lumn for the greateſt fraction of the number re- 
uired: Then deducting the decimal ſo found out 
of the decimal given, find likewiſe the remainder 
as another decimal, and take his correſpondent 
number for the next fraction of the number requi- 
red; and fo proceed in that order, till you have 
diſcovered the intire number repreſented by the de- 
cimal propounded. | 
Example. .6739 being propounded, I demand the 
fraction of a pound ſterling repreſented by it; 
the decimal in the Tablet of money, which being 
leſs comes neareſt to.6739 is. 65, whole correſpon- 
dent number in that Tablet is 13, which are the 
ſhillings of the number required ; then ſubrracting 
(by the 1 Rule of the 25th Chapter of this Book) 
.65 out of .6739, the remaiader is .0239, and 
the neareſt decimal in the ſame Tablet to .023g, is 
.0208, whoſe correſpondent number is 5, which 
are the pence of the number required. Laſt of all 
deducting .0208 out of 0239, the remainder is 
.0031,which gives you in the firſt Columa 3, being 
the farthings of the number required: So that | 
conclude the intire fraction repreſented by the dect- 


mal .6739, is 135.5 d. 3f. 
| .6739l. ſterling. 
Subtract 135. — —.65 wy 


— 4 


| - and» 
 Subtraft 5 d. ——-—,0208 | 
37 3 0031 \ 10 
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In like manner 7. 3590, being reduced by the Ta- 
blet of Averdupois great weight is 74C. 1216. 4 ounc. 
And 94.58lb. reduced by the Tablet of Averds- 
pois little weight is 94 1b. 9 ounces and 6 drams. 


7 -359 C. 
Subtratt 1 quarter ——=—— .25 
109 
Subtract 12416. —— ——.107 
4 0Z,————002 
94 58 tb. 
Subtralt 9 0%, ————56 
6 Dr ams.———— O02 


CH AP. XXIV. 
Addition of Decimal Fract ions. 


l, 10 ſuch as well underſtand the Notation of De- 
cimal Fraftiens, all the varieties of their Nu- 
meration, to wit, Addition, Subtraction, &c. will be as 
eaſie as the operations hy whole numbers; therefore 
he that would be a good Proficient in Decimal A- 
rithmerick, muſt throughly underſtand the 22 and 
23 Chapters aforegoing. | 
IT. When divers decimal fraQions are given to 
| be added together, they muſt firſt of all be orderly 
placed one under another according to the Do- 
ctrine of their Notation. So if theſe Decimal Fratt:- 
ns, to witz 125, .39 and .7 were given to be ad- 
td, they muſt be written down thus; 
125 
39 


—EE — — 0 
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or if you will have the ſame number of places to be 
in all the decimals given, without altering their va- 
lues, they may be written thus, 

125 

390 

700 

Not thus, 

125 

39 

7 


For the Figures or Cy phers, which are of like 
degrees or places muſt be ſubſcribed directly one un- 
der another,viz. tenth parts of or primes mult be writ- 
ten down directly underneath tenths; alſo hun- 
dredth parts or ſeconds muſt be placed under hun- 
dredth parts. as you ſee in the firit Example, where 
3 or three tenth parts in the ſecond decimal ſtands 
directly under. i or one tenth part in the firſt deci- 
mal; likewiſe .7 or ſeven tenths in the third deck 
mal ſtands directly under the tenths in the former, 
and ſo of the reſt. | 1 

In like manner, when mixt numbers, which con- 
fiſt of Integers, and decimal parts are given to be 
added, due reſpect muſt be had of their ſubſeripti- 
on one under another: ſo if theſe mixt numbers, to 
wit, 32.056, 7.07, and 1 .9 were given to be 
added, they muſt be written down thus, 


32 .056 
7 407 
I 49 


— Ro 


III. Having placed the decimals and drawn a 


line underneath in manner aforeſaid, add them to- 
| gether, 
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gether, beginning with the outermoſt rank towards 
the right hand (as hath been taught in Addition of 
whole numbers of one denominatien in the third 
Chapter:) ſo if the decimals in the firſt Example 
of the ſecond Rule of this Chapter were given to be 
added, I firſt ſubſcribe 5, which is all that ſtands in 
the firſt rank towards the right hand ; then pro- 
ceeding to the ſecond rank, I fay 9 and 


* 8 — 


2 makes 11, wherefore [ write down 1, "IP 
which is the exceſs of 11 above 10, and 39 
for the 10 I carry 1 in mind to the net 
rank, ſay ing 1 in mind added to 7 makes 8 7 


which added to 3 and 1 make 12, where- 
for I write 2, which is the exceſs of 12 above 10, 
under the line, reſerving 1 in mind far the 10, then 
prefix a point before 2, which ſtands in the firſt 
place of decimals ;and on the left hand of the point, 
to wit in the place of Units or firſt place of Inte- 
gers, I write down 1 (being the 1 in mind) which 
done, I find that the ſum of the Decimals given 
is 1.215, that is,one Integer (whether it be a Perch, 
Yard, Foot, & c.) and F538 parts of an Integer, as you 
kein the Example. In like manner theſe mixt num- 
bers 32.056; 7.07 and 1 .g being given to 
be added, their ſum will be found to be 
41.,026,that is, 41 Integers and ; #4 parts 
of an Integer, as you ſee in the Margin; 
more Examples for the learners exerciſe 


are theſe. 
65 24.7 503 . 75 
025 0.35 59 „ 
03 5.27 9 14 
—— — — — — 


. 
— — — — 7 — T — = — * 
— — - — — 8 —— — — - _— \ p = . 
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CH AP: XXV. 
Saubtration of Decimal Fractions. 


J Aving firſt written down the greater of the 
two numbers given (whether it be a whole 
number, mixt number, or decimal) and the 
837 leſſer underneath the greater, according to 
:784 the directions in the ſecond Rule of the 24 
053 Chapter, proceed as you are taught in Sub- 
traction of whole numbers (by the Rules of the th 
Chapter :) So if this decimal fraQion -.784 were 
given to be ſubtracted from this decimal. 837, the 
remainder will be.o5 3, that is 18 parts of an Inte- 
, ger; in like manner if this mixt number 

_ 155 78 919 were given to be ſubtracted 
216 c from 295 .094, the remainder will be 
175 216,228. In each of which examples you 
may obſerve that 10 is borrowed as often as need 
requires, according to the Rules of Subtraction of 
whole numbers of one denomination: Note alſo, 
when the decimals ia both the numbers given con- 
ſiſt not of the ſame number of places, that decimal 
which is defective in places towards the right hand, 
muſt have the void places filled up with cy phers, or 
at leaſt cyphers muſt be ſuppoſed to be annexed: So 
if this decimal .04.338 be given to be ſubtracted 
Soo from this .65, the remainder will be 
at 8 found to be. 60662, and the Work will 
433. ſtand as in the Margin, where you ſee 
*60662 the three void places are fupplyed with | 
cyphers, and then the operation is as in whole 


numbers, by borrowing 10 as often as the * 


„ 
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gure cannot be ſubtracted from the upper. More 
Examples of ſubtraction of Decimals ate theſe fol- 


lowing. 


2404338 37 394 
65 O. 104 35 
3.39338 36.996 et 


CHAP. XXVL 
Multiplication of Decimal Fractions. 


J. Hen two numbers are given to be multi- 
plied, and are both mixt numbers, or both 
Decimal fractions, or one of them a whole number, 
and the other a decimal or mixt number (which are 
all the caſes that can happen) there 1s no neceſlity 
of writing them down preciſely one under the 
other as in Addition and Subtraction, for the pro- 
duct or number ſought in Multiplication de- 
pends not upon any regular placing of the two 
numbers given: So if this mixt number 56.3 were 
given to be added to this mixt number en. 
1. 305 26, they ought to be written one 5 305 

under the other, as you ſee (according . * 
to the ſecond Rule of the 24th Chapter; ) but if they 
are to be multiplied one by the other, they may 
be written thus, 1 


1. 30526 
1 | 
IT. In any of the Caſes which may happen in 


Multiplication of Decimals, multiply the numbers 


given as if they were whole numbers, then cut off 


aways from the product by a point, comma, or 
ine 


—N—U — 3e 
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line, ſo many places towards the right hand, as 
there are places of decimal parts in both the num- 
bers given to be multiplied ; that done, the figure 
or figures (if any happen to be) on the left hand 
of the ſaid point or line of ſeparation doth declare 
the Iateger or Integers in the product, and thoſe 
on the right hand of the point are decimal parts 
of an Integer : So if this mixt number 56 .3 (that 
is, 56 Integers and ,5 of an Integer) be given to 
be multiplied by this next number 1 .30526, the 
product will be found 73 .4861 38, that is, 73 In- 
tegers and 1883333 parts of an Integer; for ha- 
ving choſen that to be the Multiplicator, which will 
cauſe leaſt work, and ſubſcribed it under the Multi- 
plicand( to wit, 56.3 underneath 1 .30526)l proceed 
according to the Rules of Multiplication of whole 
numbers, viz. having drawn a line underneath the 
numbers given, [| multiply all the Multiplicand, to 
wit, 1. 30526, as if it were a whole number, by 3the 
firſt multiply ing figure, and ſubſcribe 

1. 30526 the product thereof, which is 391578 
56. 3 underneath the line, and proceeding 
391578 in like manner with the other multi- 
783156 plying figures 6 and 5, at laſt I find 
652530 the total of the particular products 
731456138 to be 73486133 ; and becauſe there 
are ſix places of decimal parts in both 

the anmbers given (to wit, 5 places of parts in the 
multiplicand, and i place ia the multiplicator) I cut 
of o places to the right hand from the total before 
produced, ſo will it ſtand thus 931486138: Where- 
fore I conclude that the true product is 73.838388 


or 73 486138, that is, 73 Integers and almoſt 3 
of an integer, 


In 


2 1 m0 r A rng 
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In like manner, if this mixt number 246. 25 (that 
is 246 r)) were given to be multiplied by 35 Inte. 


gers, the true product will be found 8618. 75, that 
is 8618 Integers and 3 parts of an Integer, as you 
ſee by the operation in the Margin, 
where you may obſerve that two pla- 246.25 
ces are cut off from the total num- 35 
ber produced of the multiplication, 
towards the right hand, becauſe there 123125 
are two places of decimals in the mul- 73875 
tiplicand (the multiplicator conſiſting . 


of Integers only; ) but if there had been 8618 _ 


decimal parts alſo in the multiplica- 
tor, ſo many more places ſhould have been cut off, 


as was ſhewed in the firſt Example. 


Again, If theſe two decimals .87 and. (to wit 


and) were given to be multiplied one by the 


other, the true product will be found to 

be. 783, that is 25: parts of an Integer 877 

as you ſee in the Example, where you .9 

may obſerve that the product is a fra. mc 

ction only; for after 3 places (being the 783 

number of places of decimals in both 

the numbers given to be multiplied) are cut off to 

= right hand, there remains no Integer on the left 

and, = 

III. When the multiplication is finiſht, if there 

ariſe not ſo many places in all as ought to be cut 

off by the ſecond Rule of this Chapter (which may 

often happen when the product is a fraction;) in 

ſuch caſe, as many places as are wanting, ſo many 

cyphers mult be prefixed to the product on the left 

hand thereof, and then —— muſt be prefixt 
| to 


* 


0 9 ” 
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to ſign the product ſo increaſed for a decimal: S0 
theſe decimals . 0375 and .o5 be- 
ing given to be multiplied one by 
-D375 the other, I multiply 375 by 5, 


05 and there ariſeth 1875: Now ac- 

— cording to the ſecond Rule of 
001875 this Chapter, I ſhould cut off 6 
— — places to the right hand, and here 
5. 525 are but 4 in all; wherefore I pre- 
.0026 Fx two Cy phers, to wit, as many 
— as there are places wanting, and 
33150 then prefixng a point, the true 
11050 product will be 001875 or 
| — „ 27. In like manner if this 
0143650 mixt number 5. 525 be multiplied 


by this decimal .0026, the true 

product will be found to be 

0143650 (or +5.4%;5%) as you 

may ſee by the operation in the Margin, where 

one Cypher is prefixed to the Numbers ariſing from 

Fr” total Multiplication to diſcover the true pro- 
uct. 

V. Decimal parts of an Integer may be redu- 

cegd to the known or accuſtomed 

To —_ 5 parts of ſuch luteger by Multiplica- 

_ parts <7 tion only, for it the decimal Fraction 

the Ineger, given be multiplied by that number 

which declareth how many known 


parts are equal to the Integer, the Product gives 


the number of known parts required: So this de- 


cimal Fraction of a Pound ſterling, to wit, .8687 4. 
being propounded, I multiply it firſt by 20 (the 
number of Shillings contained in a Pound) andthe 
product gives 17 Shillings and .3740 parts of a 


Shilling 3 


wed Kod Wds cd = @ Aa 
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Shillings; which decimal .3740 being multiplied 
by 12 (the number of Pence | 


in a Shilling) produceth 4 86871. 
pence, and 488 parts of a 20 

Penny; Laſtly, multiplying ———— 
488 by 4 (the number of Far- Shil. 1713740 
things, which make a Penny) 3 
the product gives one Farthing, — — 
and. 95 20 parts of a Farthing, 74.80 
which are very near in value 1 


to another Farthing, ſo it ap- — 
pears that . 8687 parts of a Pence 414880 


Pound ſterling are 175. 4 d. 4 


2 f. very near. After the 
ſame manner, a decimal fra- Farth. 119520 
tion of any Integer whatſb- 
ever may be reduced into the known or accuſtomed 
parts of ſuch Integer. 

A briefer way to value any decimal part of a 
Pound of Engliſh Money, without 


loſs of a Farthing,may be this,viz. A brief way 10 find 


the figure (if any happen) in the the valle of any de- 
firſt — of the 2 being cn 
doubled, gives Shillings; alſo if Money. 
there be 5,or a figure greater than 
5 inthe ſecond place, oneShilling more is to be ad- 
ded to the former; laſtly, when 5 is taken from 
the figure in the ſecond place, if every Unit ia the 
remainder be accounted as Ten, and the figure 1a 
the third place as Units, theſe Tens and Units 
taken as one number and lefſened by 1, give the 
number of Farthings, which with the Shillings be- 
fore found declare the value of the decimal pro- 
pounded; likewiſe if the figure in the ſecond place 
O 2 W hea 


f 


— _ 


* 
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(when any happens) be leſs than 5, every unit in 
ſuch figure is to be accounted ten as before: ſo in 
the decimal before- mentioned, to wit, . 86 87. the 
figure 8 in the firſt place being doubled gives 16 
ſhillings, alſo becauſe 5 is contained in 6 which 
ſtands in the ſecond place, one ſhilling more is to 
be added to the aforeſaid 16 ſhillings, which will 
now be made 17-. that done, the remainder of the 
ſaid 6 after 5 is ſubtracted, to wit, 1 being eſteem'd 
as 10, and added to 8 (which ſtands in the third 
place, and to be eſteemed as units) gives 18, from 
which abating 1, the remainder is 17 farthings or 
4 pence and a farthing; ſo that the value of the 
faid decimal .8587 J. is found as before to be 17 
ſhillings 4. pence 1 farthing. After the ſame man- 
ner this decimal of a pound of Engliſh money, to 
wit, . 319 will be reduced to 6 ſhillings and 18 far- 
things, or 6 ſhillings 4 pence 2 farthings, which 
wants leſs than a farthing of the exact value of the 


decimal .3191. 


V. Having explained all the caſes in Multiplica- 

: tion of Decimals, I ſhall here give the 

See the queſti- learner a taſte of their excellent uſe 

onsfr „u by ſome familiar queſtions whereby 

Chapter of ge it will be evident, that what is often - 

Appendix. times performed by many tedious 

Multiplications and Diviſions in the 

vulgar way, is effected for the moſt part by one or 
two, Multiplications in Decimals. Ld 


The firit Example may be this: Suppoſe there isa 


ceftain piece of1/ainſcor, in form of a Rectangled Pa- 


rallelogram, commonly called a long ſquare, whoſe 
breadth is 3yards, 3 of ayard,t nail and i ofa nail and 
the length of 6yards,and 7 of a yard, the queſtion is to 

| know 
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know how many ſquare yards are contained in that | 

piece of Mainſcot; here becauſe it is deſired that | 

the ſuperficial content may be given in yards, the 
parts of a yard as well in the breadth as in the length 
of the Wainſco which are before expreſsd by the 
accuſtomed parts of quarters, nails, &c. mult be redu- 
ced into decimal parts of a yard, which are as ea- 
fie to be found by a yard ſubdivided decimally, as 
the common parts of quarters and nails are found 
by a yard vulgarly ſubdivided : but for want of a 
yard ſubdivided decimally, this Reduction may be 
performed by the ſeventh Tablet ot the precedent 
Table of Reduction, wiz. looking into the ſaid Ta- 
bet, right againſt } of a yard, I find 


this decimal —— = 
Alſo the decimal correſpondent? 
to t nail i —: c 0625 
And the decimal of + of a nail 5 015625 
18— — — — — — 


e _ dr RO Aer en 328125 
Wherefore the breadth of the | 
Wainſcot in yards and decimal > 3.828125 
parts is ͤ—ͤ — | 
Again the decimal of half a yard 
is. 5, wherefore the length of the 6.5 
Wainſcot i 
The length and breadth being 
multiplied one by the other pro- 
duce the ſuperficial content, there- 24. 8828125 
fore the number of ſquare yards re- 
quired i. | 
Wherefore I conclude that 24 ſquare yards and 
ſomewhat more are contained in that piece of 
255 | O 3 Wainſcot, 


— 
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Wainſcot; and it is evident by the Firſt place of the 
decimal, that what is above 24 yards is more than 
„ but leſs than 2 of a ſquare yard; or more ſtrict- 
ly, it is more than 24, but leſs than 22 of a ſquare 
yard: but by taking all the places in the decimal 
you have the exact anſwer to this queſtion, becauſe 
the common parts of quarters, nails, and quarters of 
nails, may be always exactly reduced into decimals, 
but that ſeldom happens in other things; never- 
theleſs, albeit by decimal operations you cannot al- 
ways hit the mark, yet you may come as near it 
as is poſſibly to be imagined, and that with much 
more eaſe than by vulgar computations in que- 
ſtions of this nature, as will appear by com- 
* paring the precedent ope- 
Y. q. un. q.n. ration with the com- 


3—3———1——1. mon way of working 
= here in your view, viz. 
— - the 3 yards, 3 quarters 
455 of a yard, 1 nail, and 5 
4 of a nail (which expreſs 
— the breadth before men- 
61 tioned) muſt all be 
4 | reduced into quarters 
—— of nails by the ſixth 


245 quarters of nails. Rule of the ſeventh 

5 Chapter; ſo there will 
be found 245 quarters of Nails, as you ſee by the 
operation. RYE: 
Again the 6 yards and half which expreſs the 
length aforeſaid, muſt likewiſe be reduced into 
quarters of Nails by the aforeſaid Rule; ſo there 
will be found 416 quarters of nails of a yard, as 
you ſee by the operation. 


2 


7 
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' 4416 quarters of Nails. 


Then Multiplying the breadth and length one by 
the other, to wit, 245. by 416, the product will 
give 101920 for the ſuperficial content of the 
piece of Wainſcot in ſquare quarters of nails of a 
yard; now theſe ſquare quarters of nails of a yard 
muſt be reduced to ſquare yards, and the readieſt 
way to perform that, is to find firſt of all how ma- 
ny quarters of nails of a yard are contained in one 
yard in length, viz. ſince there are 16 nails in a 
yard, there are conſequently 4 times 16 quarters of 
nails, to wit, 64 pr of nails in a yard in 
length; therefore 64 mulciplied by 64 produceth 
4096 ſquare quarters of nails in a yard ſquare; 
laſtly, I fay by the Rule of three, if 40g6 ſquare 
quarters of nails of a yard give 1 yard ſquare, how 
many yards ſquare will 101920 ſquare quarters of 
nails give? So will the anſwer be found 24 355 
yards, which is the ſame with 24 .8828125 before 
found by the decimal operation (for #3 ;% is equal 
to the decimal .8828125, as will appear by redu- 
cing them to a common denominator by the four- 

OK O 4 " feeath 
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teenth Rule of the ſeventeenth Chapter.) Now I 
leave it to the Reader to judge, which of theſe two 
ways is the more expeditiovs, and fo let him take 
which liketh him beſt. 

Example 2. There is a ſquared piece of Timber 
terminated at both ends with equal long ſquares, 
viz. the breadth of the piece of Timber is 1 foot 5 


Inches 3 quarters of an Inch, and t half quarter of 


an Inch; the depth or thickneſs is 1 foot 3 inches 1 


quarter of an Inch, and or halta quarter of an Inch; 


and the lengthof che piece is 1 1 feet 10 inches, and 
3 quarters; the queſtion is how many ſolid or cuhi- 
cal feet are contained in that piece of Timber? The 

Anſwer may be found by decimal Multiplication in 
manner following, viz. Foraſmuch as it is deſired 
that the ſolid content may be given in feet, the 
parts of a foot as well in the breadth, depth, and 


length, which are before expreſs'd by the accuſtomed 


parts of iaches, quarters, and halt quarters, muſt be 
reduced into the decimal parts of a foot, which are 


as eaſie to be found by a foot ſubdivided decimally, 
as the other common parts by a foot vulgarly ſub- 


divided; but for want of a foot ſubdivided deci- 
mally , this Reduction may be performed by the 
eighth Tablet of the precedent Table of Redu- 
ction, viz. | 

The decimal correſpondent to 5 In- 


ches is — . 
The decimal of ; of an Inch is — 4062 
The decimal of half a quarter of an a 


Inch iL. _ 8 

, The ſum of thoſe 3 3 is—.— 488 
Wherefore the breadth of the piece 

of Timber is. c 1.488 


—— 72 — ———fꝗ§—ʒb—̃ — - * 
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In like manner the common parts of Inches, &c. 
in the depth or thickneſs cf the piece of Timber, 
will be reduced by the ſaid Tablet, into theſe 


decimals, viz. 
The decimal correſpondent to 3 inches is —. 25 


The decimal of © of an Inch is —————.o02 
The decimal of half a quarter of an Inch is—.or 


The ſum of theſe 3 decimals is — —.23 
Wherefore the depth or thickneſs is 1.28 
Again the accuſtomed parts. of Inches, &c. in the 
length of the piece of Timber will be reduced to 
theſe decimals, viz. 
The decimal of 10 Inches i — 833 
The decimal of 3. of an Inch is ———-— .062 


The ſum of thoſe 2 decimals i. 895 
Wherefore the length of the piece is—11 .395 
Now if the breadth, depth and length be multi- 
plied continually, the laſt product is the ſolid con- 
tent required, viz. 1488 multiplied by 1 .28 pro- 
duceth 1 .90464, which multiplied by 11 .895 pro- 


duceth 22 .65, &c. Wherefore I conclude that 22 


ſolid feer, half a Foot, and ſomewhat more than 
half a quarter of a foot are contained in that piece 
of Timber. 


Example 3. How many Equinoctial Degrees are 
correſpondent unto 1 36 days, 21 hours, and 40 mi- 
mites? The Anſwer is found by multiplying the 
time given by 360, for as 1 dayis to 360 degrees, ſo 
136 days, 21 hours, and 40 minutes, to the Equinocti- 
al degrees required, bur firſt the 21 hours and 45 
minutes mult be reduced to decimal parts of a day, 
by the tenth Tablet, thus. 

The 
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Tube decimal of 21 hours is. —.875 
The decimal of 40 minutes is — . 02757 
— 


The ſum of theſe 2 decimals is —. 9027 
Therefore the time propoundedis---1 36. 90277 
Which being multiplied by 360 

Produceth ————— 549 294-998 
| Wherefore I conclude, that 49284. .99 or very 
near 49285 Equinoctial degrees are correſpondent 
unto 136 days, 21 hours, and 40 minutes, which 
was required by the queſtion. 


, 


CH AP. XXVII. 
Diviſion by Decimal Fractions. 


viſion, if the Dividend be greater than the Di- 
viſor, the quotient will be either a whole number 
or elſe a mixt number: But when the Dividend is 
leſs than the Diviſor, the quotient muſt neceſlarily 
be a fraction; for a leſſer number is contained ina 
greater once at the leaſt, but a greater is not con- 
tained once in a leſſer. | "WS; 
II. Sometimes the Dividend, whether it be a 
whole number, mixt number, or decimal fraction, 
is to be prepar'd by annexing a competent number 
of Cyphers thereunto, to make room for the Divi- 
for : So if 32,5 were given to be divided by 17.325 
the Dividend 32 .5 muſt be increaſed with cyphers 
at pleaſure after this manner 32. 0000 &c. Like- 
wile if 1 were given to be divided by 360, oo 

e 


] N any of the Caſes which may happen in Di- 
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vifion cannot be made till the Dividend 1 be increa- 
ſed with cy phers, which being annexed, the Divi- 
dend will ſtand thus 1. oooOOO, & c. Here, note that 
the cy phers annexed in manner aforeſaid do ſupply 
places of decimal parts, and will be uſeful in diſco- 


yering the quality of the quotient according to the 
fourth Rule of this Chapter. 


— 


III. After the Dividend is prepared by annex- 
ing cyphers, when occaſion requires (as in the laſt 
Rule,) all the places thereof muſt be eſteemed as 
one whole number (to wit conſiſting of units or 
lntegers:) and ſo is the Diviſor to be eſteemed 
whether it be a decimal fraction or mixt number ; 
for in all caſes the Diviſion muſt be performed in 
every reſpect according to the Rules of Diviſion 
of whole numbers in the ſixth Chapter. So if this 
mixt number 326 .25 were given to be divided by 


this mixt number 12. 3, you muſt divide in the ſame 


manner, as when you divide 32625 Integers by 123 
Integers. Alſo if this decimal .8356 were given to 
be divided by this decimal .o05, you are to divide 
in the ſame manner, as when you divide 8356 Inte- 
gers by 5 Integers; and after the quotient is found 
the degree or place of the firſt figure which ariſeth 
in the quotient muſt be enquired after; viz. you 
muſt know how far ſuch firſt figure is diſtant from 
the place of units, to the end that the point or 
line which is uſed to ſeparate between the place of 
units (or firſt place of Integers) and the firſt place 
of decimals may be duly placed : This is the only 
not in decimal Diviſion, and may be reſolved by 
the following Rule, viz. | 


IW. 


| * 
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VV. In any of the Caſes which may happen in Di- 


viſion of decimals, the firſt figure 
Ageneral Rule vyhich ariſeth in the Quotient, will 


3 > be always of the ſame place or de- 


quotient in all gree with that figure or cypher of 
caſes of Diviſi- the Dividend, which at the firſt que» 
= 5 decimal ſtion ſtandeth over, or at leaſt be- 
1288 longeth unto the place of units in the 
Diviſor. To illuſtrate this Rule I ſhall give exam- 
ples in all the principal caſes; and firſt let a mixt 
number be given to be divided by a mixt number, 
vic. Let it be required to divide 172. 5 by 3.746 
here (according to the ſecond Rule of this Chap- 
ter) the Dividend muſt be encreaſed with cyphers 
at pleaſure, fo will it ſtand thus 172 . 5000, &c. 
then Diviſion being made according to the Rules 
of Diviſion of whole Numbers in Chapter 6, the 
Quotient ariſing will be 46049, &c. | 


3.746) 172 .500000 (45049, &c. 

Now it remaineth to ſeparate the Integers in this 
quotient from the decimal parts; to perform which, 
I ſubſcribe the Diviſor 3 .746 orderly underneath, 

3 +746) 172 .500000 (46, 049, &c. 


3 4746. 


the firſt Dividual 272. 50 (being that part of the 
Dividend whereof the firſt queſtion muſt be asked) 
or at leaſt I imagine the Diviſor to be ſo ſubſcri- 
bed, and fo I find that the figure 3 which ſtands in 
the place of Units in the Diviſor will be pw 

| | under 
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under 7, which is the place of tens(or ſecond place 
of Integers) in the Dividend; wherefore by the 
fourth Rule before given, Iconclude that the firſt 
figure ariſing in the quotient muſt likewiſe ſtand 
in the place of tens (or ſecond place of Integers) 
and conſequently the next place on the right hand 
muſt he the place of Units; ſo it is evident that the 
ſeparating point or line muſt be placed between the 
figure 6 and © in the quotient, that done, the 
true quotient is found to be 46. 049. &c. to wit, 
46 Integers, aad 7-43 parts of an Integer, and ſome- 
what more: for 46 r. is leſs than the true quo- 
tient, but 46 is greater than it, and therefore 
albeir, after the aforeſaid Diviſion of 172 .500000 


by 3.746 is ended, there will be a remainder, to wit, 
446 which ſeems to be greater, yet here it is leſs in 


value than +»--part of an unit or Integer, and if to 
that remainder you annex another cypher and con- 
tinue the diviſion, you will proceed nearer the truth 


and not miſs +; part of an unit of the true quo- 


tient, and in that order you may proceed infinitely 
near, when you cannot obtain the quotient exactly 


by Diviſion of Decimals. 


Example 2. Suppoſe this mixt number 2.34 be 
given to be divided by this mixt number 52 .125 
(where you may obſerve that the Dividend is leſs 
than the Diviſor ;)firſt (as before) annex cyphers at 
pleaſure to the Dividend, to make room for the 
Diviſor, then the diviſion being proſecuted as in 
whole numbers, at length theſe figures will ariſe in 


52 .125) 2 .3400000 ( 0448, &c. 
| Ls. 
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the quotient, to wit, 448 : and to the end the de- 
gree or quality of the firſt figure 4 may be diſco- 
vered, I ſabſcribe the Diviſor 52 .125 under the 
firſt dividual 2. 34000 (for io far the firſt queſtion 
did extend in the Diviſton) and thereby I find that 
the figure 2 which ſtands in the place of units in 
the diviſor will be ſeated under 4, which is in the 
ſecond place of decimals, wherefore- I conclude 
that the firſt figure ariſing in the quotient muſt al- 
ſo ſtand in the ſecond place of decimals, and con- 
ſequently the firſt place of decimals(which is next 
on the left hand to the ſecond) muſt be ſupplied 
with a cypher; ſo that if a cypher be prefixed on 
the left hand of 4, and then a point placed before 
that cy pher, the quotient will at length be diſcover- 
ed to be. 448, &c. or ., and ſomewhat more 
that is to ſay, „:. is leſs than the true quotient, 
bur :: is greater than it; and if you will proceed 
nearer the truth, you may continue the diviſion, as 
is directed in the firſt Example of this Rule. 


Example 3. Where a whole number is divided by 
a decimal fraction, viz. ſuppoſe 82 Integers were gi- 
ven to be divided by this decimal. 56; After cy- 
phers are annexed to the dividend at pleaſure, and 


.086) 82. 00090 (146428, &c. 


the 


/ 
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the diviſion proſecuted as in whole numbers ( to 
wit, 8200000 being divided by 56) theſe figures 
146428 will ariſe in che quotient: now to the end 
the degree or ſeat of 1, the firſt figure in the quo- 
tient may be known, I ſubſcribe the Diviſor . 056 
under the firſt dividual 82 (for fo far did the firſt 
queſtion in the diviſion extend ;) and becauſe the 
diviſor is leſs than unity, I ſupply the place of 
units by a cypher or o prefixed on the left hand of 
the point of ſeparation in the diviſor ; alſo I pre- 


56) 0082.00000 ( 1464.28, &c. 


O. 05˙6 


fix cyphers before ( to wit on the left hand of) the 
Integers in the dividend to repreſent a ſucceſſion 
of places of Integers (for the order of places in 
Integers is from the right hand towards the left;) 
then J find that the cypher or o which repreſents 
the place of units in the diviſor, doth ſtand under 
that cypher, which repreſents the fourth plate of 
Integers in the dividend ( as you ſee by the Exam- 
ple; ) wherefore I conclude that the firſt figure a- 
riing in the quotieat muſt alſo be ſeated in the 
fourth place of Integers, and conſequently the 4 firſt 
places in the quotient will be Integers, and the reſt 
a decimal, ſo that the true quotient is 1464 Integers, 
and ,3*. parts of an Integer, and ſomewhat more, 
viz. 1464 .28 is leſs than the true quotient, but 
1464 .29 is greater than it. 

Example 4. Suppoſe this decimal .o125 be given 
to be divided by this decimal. 5; 
after diviſion is finiſhed accor- .5) .,0125 (25 
ding to the Rules of diviſion of ; 

whole 
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whole numbers (to wit after 125 is divided by 5) 
theſe figures 25 will ariſe in the quotient; now to 
diſcover the degree or ſeat of 2 the firſt figure in 
the quotient, I ſubſcribe the diviſor .5 under the 

hls firſt dividual .o12, and having 

5).0125 (.025 (as in the laſt Example) pre- 

fixed a cypher on the left hand 

0. 7 of the point of ſeparation in 

the diviſor, to denote or repre- 

ſent the place of units, I find that ſuch cy pher or place 

of units do ſtand under the figure 1, which is ſea- 

ted in the ſecond place of decimals in the dividend, 

wherefore I conclude by the Rule, that the firſt fi- 

gure which ariſeth in the quotient muſt alſo be in 

the ſecond place of decimals,and therefore prefixing 

a Cypher to ſupply the firſt place of decimals, and 

putting a point before that cypher, the quotient is 
at length diſcover'd to be. O25 or +35. 

Example 5. Suppoſe this decimal .8564 be given 
to be divided by this .008, firſt I annex cyphers to 
the dividend at pleaſure, then proſecuting the di- 
viſion as in whole numbers, to wit, dividing 

.856400 by 8, the quoti- 

.008).856400(107.059 ent ariſing is 107.050, 
| now to diſcover the de- 

gree or place of 1, the firſt figure in the quotient, 
I ſubſcribe the diviſor .008 under the firſt divi- 
| dual .8, then I prefix 

$908) 000,85640(107.05 a cypher to ſet forth, 
or ſupply the place of 

0008 units in the diviſor, 

alſo I prefix cyphers 

to repreſent places of integers in the dividend ; 


that done, I find that the cypher or o which ſup- 
plieth 
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plieth the place of units in the div iſor, doth ſtand 
under the Cypher which is ſeated in the third 
place of Integers in the dividend ;, wherefore | con- 
clude by the Rule, that the firſt figure ariſing in 
the Quotient mult be alſo in the third place of In- 
tegers, and conſequently the three firſt places in 
the Quotient will be Integers, and the reſt a deci- 
mal; fo that the true Quotient is 107. 05 or 107 

Example. 6. Let it be required to divide this de- 
cimal fraction. 73952 by this . 32; firſt dividing 
73952 by 32 as if they were whole numbers, the fi- 
gures ariſing in the quotient will be 2311. Now to 
diſcover the quality or value of the ſaid figures I 
ſubſcribe the Diviſor .32 under the firſt dividual 
.73, then prefixing a Cy- ] 
pher as well on the left 32)0 473952 (2.311 
hand of the dividend, as of £4 
the diviſor ſo ſubſcribed (or 0.32 

imagined to be ſubſcribed) | 
as atoreſaid, to repreſent the place of units in eacir 
of them, I find the cypheror o, which ſupplieth the 
place of units in the Dzviſor, to ſtand under the © 
which repreſents the place of units in the dividend 
wherefore I conclude by the preceeding fourth Rule, 
that the firſt figure ariſing in the quotient will ſtand . 
in the place of units, and conſequently the follow- 
ing places of the quotient will be a decimal fraction, 
o that the true quotient is 2.311 or 2 1555, 


The reaſon of the foregoing fourth Rule will appear 
| from the following Conſider ations. | 


P BE 
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I. If the product of the Multiplication of two 
numbers be divided by one of them, the quotient is 


the ſame with the other number: As, if 269 .c625, 


the product of 14 .35 multiplicd by 18 .75, be divi- 
ded by 14 .35, the quotient will give 18 .75. 

II. If the Diviſor be multiplied by the firſt figure 
in the Quotient. the Product is the firſt number to 
be ſubtracted trom the Dividend (being the ſame 
with the laſt particular Product in the Multiplica- 
tion of the two Numbers that produced the Di- 
vidend;) and every particular place of that Product 
is of t he ſame degree with that figure or cy pher of 
the Dividend, which ſtands over ſuch particular 
place when the ſubtraction is made; For a figure 
of one degree (or place) cannot be ſubtracted from 
a figure of a different degree: As in the laſt men- 
tioned Example, the work whereof is here in view; 
the Diviſor 14.35 being taken as in a whole num- 
ber and multiplied by 1, the firſt figure in the quo- 
tient, produceth 1435, which muſt be conceived to 
conſiſt of the ſame degrees as are in 269. o in the 


Dividend, from which the ſaid Product is to be 


ſubtracted, and therefore the ſaid Product 1435 is 
really but 143 .5, as you may ſee by the laſt parti- 
cular Product, in the Multiplication of the mixt 


number 14. .35 by 18.75. 


* 
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14.35 
18.75 


__ — 


14.350 26910625. (18.75 
14315 
125 56 
114480 


101762. 
 rologs 


7175 
7175 


— —— 


O 


III. And therefore to diſcover the degree of the 
firſt figure in the Quotient, is nothing elſe but to 
find out the degree of that figure, which multiply- 
ing the figure or cypher in any particular place of 
the Diviſor, will produce the ſame degree as that 
figure or cypher in the Dividend is of, which ſtands 
over, or at leaſt belongs unto ſuch particular place 
of the Diviſor, at the firſt queſtion; becauſe the 
degree produced muſt be ſubtracted from the like 


degree above it. 


P 2 V. Now E 


Us 


IV. Now among many Rules that might be gi- 


ven to diſcover the degtee of the firſt figure in the 


quotient, and conſequently the degrees of all the 
reſt, the preceding fourth Rule of this Chapter 
is ſufficient, namely, The firſt figure which ariſeth 
in the quotient, is always of the ſame place or de- 
gree with that figure or cypher in the Dividend, 
which at the firſt queſtian ſtands over, or at leaſt 
belongs unto the place of units in the Diviſor : The 
reaſon is, becauſe if a figure ſtanding in the units 
place of the Diviſor, be multiplied by (or doth mul- 
tiply) a figure of the ſame degree with that degree 
in the Dividend, which at the firſt queſtion belongs 


to the ſaid units place of the Diviſor, the firſt place 


in the Product ſhaltbe of that degree alſo, whether 
it be of Integers or decimal Parts ; and conſequent- 
ly the reſt of the places in the ſaid Product ſhall be 
of the fame degrees with their correſpondent de- 
grees (or places) in the Dividend, as they ought to 
be, to the end that due Subtraction may be made 
(according to Obferv. 2.) 

So in the Example before given, the firſt figure 
L in the quotient, ſhall be of the degree or place of 
'Fetis, becauſe if the figure 4 ſtanding in the units 
place of the Diviſor 24.35, be multiplied by Ten, 


to wit, the degree which the figure 6 in the Di- 
vidend is of that belongs to the ſaid 4 at the firſt 


* 


1 it will produce four Tens, to be ſubtra- 


ed from the faid fix Tens: In like manner if a f- 


gure in the place of units be multiplied by units, the 
firſt place in the Product ſhall be units; if by tenth 


parts of an unit, or Integer, the firſt place in the 
Product ſhall be Tenths, &c. | 

Haying explained all neceſſary Rules in Diviſion 

| Concerning 
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concerning decimal fractions. I-ſhail give a taſte of 
their excellent uſe, by the two following queſtions 
and then conclude this Chapter. — — 


Queſt. 1. A Merchant bought of Gold Plate 356 
ounces, 13 Penny-weight, and 15 grains for 1160 
Pounds ſterling, the queſtion is what he paid for an 
ounce? Anſwer, 3l—55—34. very near. The ope- 
ration by decimals may be after this manner, viz. 

By the ſecond Tavler of Reduction 5 =! 
the decimal of 13 Penny-weipht 1 5 8 


The decimal of 15 grains Is 03125 f 
The Sum of thoſe 2 decimals is. 68125 
Wherefore the quantity of Plare / 20 


in ounces and decimal parts of an ounce > 356.68 123 


— — 


— —— — 


Then by the Rule of Three, I ſay, if 356.68 125 
ounces coſt 1160 pounds, what 1 ounce? Here tis 
evident that if I divide 1160 by 356 .68125, the 
quotient will give the value of an ownce, to wit, 3 
252 pounds, ot 3 pounds, 5 ſbilliags and gd. very 
near, pa Ch . 


356.68 125) 1160 .0009000 (3.252, &c. 


Queſt. 2. Suppoſe the length of tae Tropical Tea, 
(or the ſpace of time wherein the Sun ruaning 
through the whole Ecliprick Circle conſiſting of 
360 degrees, is returned to the fame Equisoctial or 
Salſtitial point from whence he departed) to con- 
ſiſt of 365 days, 5 hours, and 49 minutes, the queſtion 
is to know the Suns mean or equal motion for 1 
day, to wit, what part of 360 degrees the Suu moveth 
la a whole day? The operation by decimals, thus.” 

Is 1 PY 
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By the tenth Tablet of Reduction 


the decimal correſpondent to 5 —__ 2083333 


1 
1 — lh MC. —-— — ＋˙ff — — 
— — — — — — * 
* 


The decimal of 49 minutes is — . 034029 


LA, _ of thoſe decimals is .2423610 
Wherefore the time given in z : 
days and decimal parts of a day is $ Mae 
Then by the rule of three, if 365. 24236 1 day, 
give 360 degrees (or a total circumference) what 
will 1 day give? Here if I divide 360 by 365 
242361, the quotient will give the diurnal motion 
required ; which will be found very near .98564, 
Cc. or g parts of a degree, which decimal being 
reduced into the common Sexagerary parts (by the 


I M1 
fourth Rule of the 26 Chapter) will give 59-—8, 
Sc. and ſuch is the Suns diurnal motion very near, 
according to the aforeſaid ſuppoſition of the length 
of the Tropical Tear. 
I ſhall here add the vulgar Sexagenary reſolution 
ef this queſtion, that by comparing both ways 
together, the excellency of decimal Arithmeticł in 


Calculations of this Nature may be the more per- 
 ſpicuous. 


Theaforeſaid queſtion being ſtated according to 
the Rule of Three will ſtand thus | 


days hours degrees day. 
If 365 ; 5 49——=360———1 
The firſt term in the Rule muſt be reduced into 


minutes (by the ſixth Rule of the ſeventh Chapter 
{ there will be found 525949 minutes. | 1 


* 
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N Hh N 
. 


525949 minutes. 


Likewiſe the third term x day mult be reduced 
into minutes, which will be found to be 1440, as you 
ſee by the following operation. 


Day or 24 Hours. 
8 


1440 minutes. 


Then multiply the third term by the ſecond, 
to wit, 14.40 by 360, the product is 518400, Which 
being divided by the firſt term 525949 (according 
to the note in the ninth Rue of the 16th Chapter) 
the quotient will give #2##22 parts of a degree, 
which fraction being reduced into the accuſtomed 
Sexagenary parts (by the ninth Rule of the ſeven- 


teenth Chapter) will give as before · 59 8, &c. for 
the Suns mean diurnal motion; now which of theſe 


two ways is the more expeditions, I leave to him 


who is vers'd in both to determine. 
| . CHAP 


————— = . ———— ——— 
— . —— — 
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CHAP. XXVII. 
The Rule of Three Direct in Fractions. 


J. O repeat ſuch things as have already been 

declared in reference to the definition of 
this Rule, as alſo to the due placing of the 3 given 
numbers, would be ſuperfluous; and if reſpect be 
had to the Rules of Multiplication and Diviſion in 
Fractions delivered in the 20, 21, 26 and 27 Chap- 
ters, the working of the Rule of thres direct in fra- 
Qions as well vulgar as decimal, is the ſame with 


that in whole numbers, viz. multiply the ſecond 


number by the third (or the third by the ſecond,) 
and divide the product by the firſt number, ſo the 
quotient is the fourth number ſought; to wit, the 
anſwer of the queſtion. 


Otherwiſe thns in Yulgar Frattions. 


Multiply the Denominator of the firſt number 
by the Numerator of the ſecond, alſo multiply that 
Product by the Numerator of the third number, 
and reſerve this laſt Product for a new Numera- 
tor ; again multiply the Numerator of the firſt 
number by the Denominator of the ſecond, alſo 
multiply this Product by the Denominator of the 
third number, fo ſhall this laſt product be a new 
Denominator ; laſtly, the new fraction (whoſe 
Numerator and Denominator is found as afore- 
laid) i5 the tourth number ſought, which, if ic bea 


A 


„ ˙ ˙ můmu 1 ST © 8. © 
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proper fraction, may (if occaſion require) be te- 
duced into the known parts of the Integer (by the 
ninth Rule of the ſeventeenth Chapter; ) if an im- 
proper fraction, it is to be reduced into its equiva- 
lent whole number or mixt number, by the chir- 
teenth Rule of the ſeventeenth Chapter. | 
Example, If ; ofa yard of Velvet be ſold for + of 

à pound ſterling, what ſhall 4 of a yard coſt ? Anſwer 
+*1, or 145. 93 d. For according to the Rule I 
multiply the Denominator 4 by the Numerator 2, 
and the product is 8, this 8 la- 1 
gain multiply by the Nu- . . 5, JU 
merator 5, and the produtt i———{ —(2% 
gives 40 for a new Numera- 

tor: Moreover, I multiply the Numerator 3 by 
the Denominator 3, and the product which is 9 [ 
again multiply by the Denominator 6, ſo the laſt 
product is 54 for a new Denominator ; wherefore 
{ conclude that 4; is the fourth uumber ſought, 
which if it be reduced (according to the ninth Rule 
of the ſeventeenth Chapter) gives 14 5. 95; d. (or 
9 24.) for the Arſwer of the queſtion. 

II. When any of the three given numbers is a 
whole number or mixt number, ſuch number muſt 
firſt of all be reduced into an improper fraction 
(by the tenth or eleventh Rule of the ſeventeenth 
Chapter) to the end that all the three given numbers 
may be 3 fractions: Moreover, If after ſuch Redu- 
Qion, the firſt and third numbers be not fractions 
of Integers of the ſame particular denomination, 
ſuch of the ſaid numbers which is of the leſſer de- 
nomination, muſt be reduced to a fraction of the 
greater (by the ſixteenth Rule of the ſeventeenth 
Chaprer ; )which preparations being performed, = 


| 
| 
| 
. 
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reſt of the Work is -to be proſecuted according 
to the firſt Rule of this Chapter. An Example of this 
fecond Rule here followeth. If a quantity of An. 
bergreece weighing 5 1b. Troy, be ſold for 60 l. ſter. 
ng, what are 19 1 grains worth at that rate? Ay. 
ſwers, 533%. or 25.4332 d. | 
This queſtion being ſtated y 

according to the 7 Rule of the 8 5 
8 Chapter will ſtand thus. —) 15——60—-19 
which 3 numbers [will be re- 
duced (by the tenth and ele- 

venth Rules of the ſeventeentho lb. I. r,. 
Chapter) into theſe improper a — 4144 
fractions. — 

But ſince the third number AA grains Troy is not 

a fraction of an Integer of the ſame name with the 
firſt (which is a fraction of a pound Tro), ) it mult 
be reduced into a fraction of a pound Troy, thus, 
A gr. is'*7 of 4 of ++ of 5 of a pound Troy, which 
compound fraction will be reduced (by the 16 Rule 
of the 17 Chapter) into this ſingle fraction, to wit, 


T7355 lb. Troy and ſo the 3 numbers will at length 


ſtand thus in the Rule. 


12 9 1 
7 1b.—. 2, ——; 


Then working as in the firſt Example of this 
Chapter,) the anſwer will be found 331. which 


being reduced(according to the 3 and 4 Rules of the 


17 Chapter) is found equal unto 25. 4,2 . ; 
Another Example. When the 4 of ! a Ship 1 
valued at 1471.—115.—3 d. how much is the 


whole Ship worth? Anſw. 491 L—-1 75,64: 
Note, 


: 
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Note, when in any queſtion whatſoever a com- 
pound fraction, to wit, a fraction of a fraction, is 
one of the given numbers, ſuch compound fraction 
muſt firſt of all be reduced to a ſingle fraction (by 
the 16 Rule of the 17 Chapter; ( ſo here the compound 
fraction + of 3. being reduced into a ſingle fraction 
gives 2 or ,2; then ſay if yi. be worth 147. 115. 
3d. what is 1 or the | 
whole Ship worth? Ship l. s. 4d. Ship 
After due reduction 72—147:—11—-3——1 
is made by convert- ö 
ing the 1471 115. 3d. into pence, and that num- 
ber of pence, as alſo the third number 1. into im- 
proper fractions, the 3 numbers will ſtand in the 
Rule thus, 


Ship pence Ship 
3 


41 N 
17 5—— 55 7 F —— 


Laſtly, Proceeding as ia tbe firſt Rule of this 
Chapter, the fourch number will be found to be 
d. which being reduced firſt by the 13 Rule of 
the 17 Chapter, and then by the 7 Rule of the 57 
Chapter, the Anſwer at length is 4911. 175. 
a. 

An Example of the Rule of three direct in Deci- 
mals may be this that follows. If 19 ounces, 3 penny 
weight, and 5 grains of Gold, be worth 6. 105. 
—— 6d. what is the value of 1 4 ounce? Anſw. Al. 


15.10 34. very near. 
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By the 2. Tablet in the Table of Re- 
duction in the 23 Chapter, the decima 
fraction correſpondent to 3 penny 
weight, is — —— — 
Allo, the decimal of 5 grains is-—. 010416 
The ſum of thoſe 2 decimals is. 160416 
Wherefore the firſt number in the o. 

Rule of three i — —C 19.160416 
Again, by the firſt Tablet of the 

aforementioned Table the decimal of >.5 

10 ſhillings i. .— 
Alſo the Decimal of 6 pence is — 0 _ 
The ſum of theſe two decimals is—5 25 
Wherefore the ſecond number in? l. 

the rule of three is — 862.525 
Moreover by the ſaid Tablet 2. the 

decimal of z of an ounce or 10 penny ox. 

weight is 5, wherefore the third num-( 1 .5 

ber in the Rale of three is 

So that after the ſaid Reduction is finiſht the 2 
given numbers will ſtand in the Rule thus: 


.15 


un. N oun. 
19.160416—2—-—-62.525—— 1 85 


Laſtly, multiplying the ſecond number by the 
third, and dividing the product by the firſt number, 
(according to the Rules of Multiplication and Divi- 
ſion of Decimals delivered in the 26 and 27 
Chapters) the fourth number will be this, to wit, 
4.8948, &c. that is four pound ſterling, and 1888 
parts of a pound, which decimal being reduced ac- 
cording to the fourth Rule of the 2.5 Chapter) gives 


175. — 10d. —3ar. 
tad; th 
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The proof of the Rule of three direct in Fracti- 


ons is the ſame as in whole numbers, reſpect being 
had to the Rules of Multiplication in Fractions. 


CHAP. XXIX. 
The Inverſe Rule of Three in Fractions. 


J. Fter a queſtion belonging to this Rule is 

duly ſtated(according to the ſeventh rule of 
the eighth Chapter) and prepared if need require, 
according to the ſecond Rule of the 28 Chapter ; 
the operation will be the ſame as in the Rule of 
three Inverſe in whole numbers, reſpect being had 
to the Rules of Multiplication and Diviſion in 
Fractions, viz. multiply the firſt number by the 
ſecond, and divide the Product by the third; the 
quotient is the fourth number ſought, to wit, the 
anſwer of the queſtion. 


Or thus, in Vulgam Fraftions. 


Multiply the Denominator of the third fraction 
by the Numerator of the ſecond, alſo multiply that 
Product by the numerator of the firſt fraction, and 
reſerve the laſt product for a new Numerator: again 
multiply the Numerator of the third fraction by 
the Denominator of the ſecond; alſo multiply this 
Product by the Denominator of the firſt fraction, ſo 
is the laſt Product a new Denominator; laſtly, this 
new fraction is the fourth number ſought, or anſwer 
of the queſtion. | 

| Examples 


* + o—@O* 
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ſwer 91 yards. 
The 3 numbers being wand brea. leng. brea. 
placed will ſtand thus 3135 .—39.— 5. 
Then (after the firſt and 
ſecond numbers are reduced 
into improper fractions) they 7 ——-{- m——; 
three Numbers will ſtand 
ThuS—— n 
Laſtly, 8, 7 and 7 being multiplied continually 
give 392 for a numerator; alſo 5, 2 and 4 being 


—— — — os on no © 


multiplied continually give 40 for a denominator, 


whereby this improper fraction s ariſeth, which 
(by the thirteenth rule of the ſeventeenth Chapter) 
will be found to be 9 32, or (the fraction being re- 
duced into its leaſt terms) 97, which is the An- 
ſwer of the queſtion. | | 

Ex. 2. Suppoſe when Wheat is at 2/.--005,--64. 
the Quarter, the penny white loaf ought to weigh 8 
ounces and 13: penny weight of Troy weight; what 
ovght it to weigh when Wheat is at 36 ſhil- 
lings the Quarter? Anſwer, 9 ounces and 1 ? pe- 
125 weight, | 


The 3 given numbers being pence p. w. pence 
duly placed in the rule and re-p**;: 27: OF 


duced will ſtand thus. 

And if the operation be proſecuted according 
to the rule before given, the Anſwer will be found 
181 13237 penny weight, or 9 Ounces, I ' is Penny 
weight. | 


CHAP. 


The Inverſe Rule of Three Book IIC 


Example, if of cloth, which is, 1? yard in breadth 
3 x yards in length will make a Cloak, how much in 
length of ſtuff which is% yards in breadth will make 
a Cloak of the ſame bigneſs with the former? An- 
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En 
a The double Rule of Three in Fractions. 


Nhe Double Rule of Three is ſo called, becauſe 
; it is compoſed of two ſingle Rules, and may 
either be reſolved at one Work by the Rule com- 
pound of 5 numbers, or elſe by two diſtin fingle 
Rules of three ; which latter way, to ſuch as under- 
ſtand the Rule of three in fractions, is (as I con- 
ceive) leſs troubleſome in the ſtating, aad (in the 
method whereby I intend to proſecute ir) the ſame 
in operation with the former. This I ſhall manifeſt 
firſt in whole numbers, then in fractions. 

Example 1. If I pay 28 ſhillings for the carriage 
of 3 C. weight for 50 miles, how much ought I to | 
pay for the carriage of 17 C. for 84 miles ? Anſwer” 

[gb — —65,———6d. 21. 

Of the 5 given numbers I make choice of three 

ſuch which will make a fingle rule of three, and ſay, 


* 
— — ————  —_— BR" <= Og Oe wma — —— 


C. ſoil. — | | 
If 2 — 2D mm— 7 | 


Which Rule I find (by the third rule ofthe ninth 
Chapter) to be direct, and therefore | multiply the 
third number 17 by the ſecond 28, and the product ; 
which is 476 I place as a numerator over the divi- | 
for as denominator. Then with this fraction (whe | 
ther it happen to be a proper or improper fra- | 
ction and the remaining two numbers in the | 
queſtion, which have not yet been uſed, I 


form a ſecond rule of Three, and ſay, 
| wiles 
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miles ll. miles. 
If 2 ——— . — . 


Which being a Rule of Three direct, I work as a 
rule of three in fractions, according to the firſt rule 
of the 28 Chapter, and ſo find the fourth number to 
be 22 5 5. Or 131. — 65. —62 fa. 

Or the firſt ſingle Rule being varied, the opera- 
tion will be thus, 


miles C. miles "a 
I, By 4b Rule Inverſe, 50 —3— 84 — ( 


G CC: 1 
2. By 4 Rule Direct, 31: 1: 11: (52984 


Otherwiſe thus, 


8 | 4 mM. 44 = 
1. By a Rule inverſe, 3—=-$0—-17—('4 


. . 7, J. 
0 25. 87. les 


m 
18 
Fry's 


2. By a Rule direct, 


Thus you ſee the two ſingle rules to be varied 
three manner of ways in reſolving the queſtion 
propounded, and each way produceth the ſame Ar- 
{wer ; the like diverſity may be found in all queſtions 
refolvable by the double rule of three, or rule com- 
pound of, 5 numbers. | 
Example 2. If 4041. in; ofa year, gain 531. what 
will 1001. gain after that rate in ? of a year? 
| An ſw. : 75 pt or 5 n — 25d. . By 


8 


Chap. XXXI. 15 Fractions, 249 


By 2 Single Rules of Three, thus; 
E 


1. By a Rule Direct, 0: 221 :( 18. 


venr . year 
2. By a Rule Direct, 1: 182 :: 11: (*$5$3- 


Or by theſe two ſingle Rules. 


year 5 year |. 
1. By a Rue Dire#, 1: J:: 11:4 


1 | 
2. By a Rule Direct, 2, : *$4 : 324 ; (13528 


Otherwiſe thus, 


. 
. By @ Rule Inverſe, af: 1 332 2 (486 


I. year I. 1. 
2, By a Rule Direct, 1585 : 2 :: 12: 43 2774 


Thus by 2 fi ngle Rules of Three, varied three 
ſeveral | ways, you ſee the Anſwer ofthe queltion to 
be £382, co wit, 5.75.9 284d. 


Q CHAP. 


. 


| ia the queſtion, by comparing the reſults as afore- 
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C HAP. XXXI. 
The Rule of Falſe in Fractions. 


L.XAT Hen a queſtion propounded cannot rea- 
dily be applied to the Rule of Three, or 


any of the vulgar Rules in Arithmetict; the beſt 


refuge for ſuch as are not acquainted with Algebra 
is the Rule of two falſe Poſitions, which, for that it 
hath alrcady been handled in whole Numbers, I ſhall 
the more briefly touch upon in Fractions. 

II. When a number is ſought by a queſtion, you 
are to feign or ſuppoſe ſome number taken by 
gueſs to be the number ſought, and to make trial 
whether that feigned number will anſwer the con- 
ditions 1n the queſtion or not, by comparing the 
number reſulting at the end of the Work, with the 
given. number reſulting from the true number 
ſought; and if you find both thoſe reſults to be the 
ſame, then is the number which you firſt took by 
gueſs, the true number or anſwer of the queſtion; 
but if the number reſulting from the ſuppoſitious 
number be either greater or leſs than the given re- 
ſult, with which it onght to be compared (to ſee 
whether you haye hit the mark or not) ſuch exceſs 
or defect muſt He noted for the Error of the firſt 
Poſition, to wit, an Exceſs muſt be ſignified by this 
note + ; and a Defect by this — 

III. In like manner a ſecond number muſt be 
feigned, and after trial is made therewith, to ſee 
whether it will perform the conditions preſcribed 
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ſaid, the error of this ſecond poſition, if two much, 
is to be noted by |, if too little by —, as be- 
fore. | | | 
TFT. After the errors of both poſitions are diſ- 
covered, the two numbers before ſuppoſed or 
feigned to be the number ſought, muſt be multi- 
plied by the altern errors, that is, the firſt Poſi- 
tion by the ſecond Error, and the ſecond Poſition 
by the firſt Error; then if the notes of the Errors 
be unlike, to wit, one of them , and the other 
, the ſum of rhe ſaid Products is to be taken 
for a dividend, and the ſum of the Errors for a 
Diviſor : bnt if the notes of the Errors be both 
alike, to wit, both of them , or both —, the 
difference of the ſaid Products is to be taken for a 
Dividend, and the difference of the Errors for a 
Diviſor ; laſtly, the Quotient ariſing from the Divi- 
ſion (made by the ſaid Dividend and Diviſor) gives 
the true number ſought, or anſwer of the queſtion, 
if it be ſolvable by the Rule of Falſe. Theſe Rules, 
are the ſame in ſubſtance with thoſe delivered in the 
15 Chapter, and may be farther illuſtrated by the 
following Queſtions. \ 
veſt. 1. A Gentleman hired a Servant for a Year: 
for 6 pounds ſterling, and a livery Cloak valued at a 
certain rate, but it happened that :3 of the Year 
being expired they fell at variance, and the Gentle- 
man put away his Servant, giving him the Cloak 
together with 50 Shillings in Money, which was the 
Servants full due for the time of his Service, the 
queſtion is to find what the Cloak was valued at ? 
Anſw. 2 1. 8 $,——O d. 
1. I ſuppoſe the Cloak to be valued at 3 ponnds, 


and then ſeek how much thereof was due to the 
E Ter- 


be 3 too much. 


every reſpect as with the firſt Suppoſition I find the 
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Servant, ſaying, if one 
Y. . l Year give 31. how much 
t. 3 11—4ʃ. 11 of a Year? Anſw. <L 
2. I likewiſe find what parts of the s Pounds was 
| due to the Servant at 
. the end of 43 of the 
I— 6—,; —(;l. Year, ſaying, if 1 Year 
5 give 6 Pounds, how 

much : of the Year ? Anſwer, 2 l. | 
3. For as much as the Cloak together with the 
Money which the Servant received, ought to be 
equal to the part of the Cloak, together with the 
part of the 6 Pounds wages due to him at the end 
of :3 of the Year, therefore 3 l. (the ſuppoſed value 
of the Cloak) together with 241. Che Money 
which the Servant received) ſhould be equal to 
2 of a Pound (the value of part of the Cloak due 
to the Servant at the end of 11 of the Year) toge=- 
ther with Z /. (the wages due for the ſame time)that IE 
is to ſay, 21. (the ſam of 3 J. and 2 4) ſhould be 
equal to 4 /. (the ſum of 2 /. ) and l. but it is grea- 
ter by 4, wherefore the firſt Poſition for the value 
of the Clozk being 3 Pounds, the Error is found to 
4. I make a ſecond Suppoſition gueſſing the value 
of the Cloak to be 2 Pounds, and Proceeding in 


Errour to be £ too little, ſo that the two Poſitions with 
their Errours will be as you ſee: 


Pos. Er. 


Now 
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Now in regard the errours are fractiont, I may take 
in their ſtead whole numbers in the ſame propor- 
tion, to wit, multiplying the Numerator of the 
firſt fraction (or firſt errour ) by the Denominator of 


the ſecond, I rake the Pro- Pos. Er. 
duct which is 6 inſtead of 3 Þ+ 46103 
the firſt errour *, likewiſe 2— 4002 
multiplying the Numera- — ä— 
tor of the ſecond fraction 6 
by the Denominator of the 5 


firſt, I take the Product which 591202, pon. 
is 4 inſtead of the ſecond errour 4, Or inſtead of 
the ſaid 6 and 4 I may take 3 and 2 which are in the 
ſame proportion with 6 and 4, or with ; and 3) 
Thea multiplying the poſitions and new errours croſs- 
wiſe, and adding the Products together ( becauſe the 
ſigns are unlike) the ſum is 12 for a Dividend, and 
the ſum of the errours 3 and 215 5 for a Diviſor, ſo 
the Quotient will be found to be 2. ſo much there- 
fore was the value of the Cloak, as will eaſily appear 
if trial be made with 2 7 J. in the ſame manner as 
with the firſt feigned number. 

Oueſt. 2. Vitruvius (in lib. g. cap. 3.) report- 
eth that King Hero having given commandment 
for the making of a Crown of pure Gold, was in- 
formed that the Workman had detained part of 
the Gold, aud mixt the reſt with as much Silver 
as he had ſtole of G; the King being much diſ- 
pleaſed at the deceit, recommended the examina- 
tion of the Buſineſs to the famous Archimedes of 
Syracuſe, who without defacing the Crown diſco- 
vered the Cheat in this manner; viz. Experience 
telling him that a quantity of Gold would poſſeſs 
leſs room or ſpace than the ſame quantity of Sil. 

Q 3 ver- 
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ver, and conſequently that a mixt maſs of Gold 
and Silver of the ſame quantity would take up 
ſome mean ſpace between the two former, he made 
a maſs of pure Gold of the fame weight with the 
Crown, likewiſe another maſs of $S:lver of the ſame 
weight, then having put the Crewn, as alſo the 
other two Maſſes ſeverally into a Veſſel filled up to 
the brim with Water, he diligently reſerved the 
Water flowing over into another Veilel, and from 
thoſe 3 ſeveral quantities of Water ſo expell'd, he 
found ont the quantity of Gold and of Silver in the 
Czown: But foraſmuchas Vitruvius delivers not the 
practical operation, I ſhall here ſhew the ſame 
after the manner of Cardanus, Gemma Friſius, and 
other Arithmeticians. | 
Let us therefore ſuppoſe the weight of the 
Crown, as alſo of the two ſeveral Maſſes to have 
been 5 . - Suppoſe alſo that by putting of the 
Maſs of Gold into the Veſſel, 31, of Water was ex- 
pell'd; by putting in of the Crown, 3 . and by 
putting in of the Maſs of Silver, 4 fl. The queſtion 
therefore is to know how much Gold and how much 
Silver the Crown was compoſed of. This may be 
reſolved after this manner. Suppoſe 3 l. of Gold to 
A be in the Crown, then there re- 
. $—3—3—(145 mained 21. of Silver, now ſay 
54 :*2—(14 by the Rule of 3, if 51. of 
1 Sold expel 3. of Water, how 
much 3 J. of Gold? Anſwer, 141. Alſo if 5 l of 
F _ Silver expel 4 J. of Water, how much 2 J. of 
| Silver? Anſwer, 1 l. of Water, add therefore the 
Water of the Silver and of the Gold together, to 
wit, 1 +and1 5, ſo there will ariſe 3 1 J. of Water: 
| This ovgat to have been 3 34. (for ſo much over- 


3 


— 
* 


* 


, 
= 
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flowed by putting in of the Crown z) but it is too 
much by ,?, wherefore , ! is to be noted with þ for 
the errour of the firſt Poſirion 31. Again, feigu ano- 
ther quantity of Geld to have been in the Crown, to 
wit, A. therefore there remained 3/. of Silver; _ 
then ſay if 5. of Gold | | 
expel 3/. of Water, how g-——=3-—-2—-(1 
much 2. of Gold? Anſm. 5— 4*—3—-(2,z 
i +1. of Water: Alſo if TOE fy 

Jof Silver expel 4 1. of Water, how much 3 l. of 
er? Anſo. 218, then add 15 J. unto 2 ,7,the ſum 
will be 3 18l. of Water: this ought to have been 
3 4l. but it is too much by 14. wherefore 42 is to 
be noted with - for the | 3 


errour of the ſecond Poſi- Pos. Er. 
tion 21. Here becauſe * 2217 
the errours are fractions 2 ＋ 1113 
having a common Deno - 75 


minator , | take their : 
Numerators 7 and rʒ in- 

ſtead of the errours; then 6) 25 41 1b. of Gold. 
multiplying croſs. wiſe, R 


to witz 3 by 13 the Product is 39, alſo 2 by + | 


the Product ts 14, which ſubtracted from the for- 
mer Product 39 (becauſe the errours are like) leaves 
25 for a Dividend; alſo the difference between the 
errours 7 and 13 is 6 for a Diviſor; Laſtly, dividing 
25 by 6, the Quotient is 4 $; ſo much Gold there- 
fore was in the Crown, and conſequently (becauſe 
the weight of the Crown was 5 J.) there was . 
of Silver which may be proved thus: Say, if 5l. of 
Gold, expel 3l. of Water, how much 4 3/, of Gold ? 
Anſwer, 2 31, of Water: 2 it 51. of Silver T | 
| 24 . 49% a0 


5 
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Ple 4 + of Water, how much of Silver? Anſw. 
4 1. of Water, which being added to 2 3j l. the ſum 
is 3 fl. of Water,! to wit, as much as flowed over 
when the Crown was put into the Veſſel. | 
_  Herenote, that in making a trial of this nature, 
there is no neceſſity that the Maſs of Gold or of Sil- 
ver be of the ſame weight with the Crows, or what- 
ſoever thing is to be examined, but of what notable 
part of weight you pleaſe. 8 
Note alſo; that for the more eaſie notes of | 


of the Dividend and Diviſor by the notes of 
and according to the fourth Rule of thi 


Chapter, che following Verſe may be a help, to 
wit, | ig F 


Aadito diſſmiles, ſubtrahitoque pares, 
Or thus, 


Notes being unlike, Addition make ; 
If like, leſſer from greater take. 


The Reader may ſee more queſtions to exerciſe 
the Rule of Falſe in the tenth Chapter of the Ap- 
pendix, and the demonſtration thereof in the ninth 
Chapter of the ſame: 

| | # 
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CHAP. XXII 
The Extraction of the Square 
(or Quadrate) Root. 


m. HE Extraction of the Square root is that, 
by which having 4 number given, we 
find out another number, which being multiplied 
by it ſelf, produceth the number given. 
* * 


Fay 
© hs mw = 
rat 


— — — — 
| 


' 
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IT. Ja the Extraction of the Square-root, the 
number propounded is always conceived to be a 
ſquare number, that is, a certain number of little 
ſquares comprehended within one intire great 
ſquare, and the root or Under required is the ſide of 
that great ſquare, as Will readily appear by this 
Diagram, where you ſee 25 little ſquares contained 
within one great ſquare; now if the ſaid content 
25 be given, and the ſide or root of the ſquare 
containing the ſaid 25 little ſquares is required, 
the invention of ſuch ſide or root is called the 
Extraction of the ſquare. root; which root hs 
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be ſuch, that if it be ſquared, that is, multiplied by 
it ſelf, the Product muſt be equal to the ſquare con- 
tent firſt given: 50 5 is the ſqure root of 25, for 
5 times 5 iö 25. Likewiſe this ſquare number 49 be- 
ing propounded, his root is 7. 
_ Square numbers are either ſingle or com. 
V. A ſingle ſquare number is that, which be- 
ing produced by the multiplication-of one 
Fo ſingle figure! by it ſelf, as always leſs than 
aber. 100: $0 25 is a ſingle ſquare number pro- 
duced by 5; likewiſe 4 is a ſquare num- 
ber produced by 2. | 
V. All the ſingle ſquare numbers together with 
their reſpective roots are expreſſed in the Table 


Peng rt. ⁵%¾ U 
No 25136149 4481 
2 [3 511 7]*]9 


3 I BY 
Roots.. Ene 

Here in the upper molt rank ot che Table are 
placed in the ſingle ſquare numbers of every particu- 
lar figure, and in the other their reſpective roots; 
and therefore if it were demanded, What is the 
ſquare-root of 36, the anſwer will bes. So the 
fquare-root of 16 is 43 the ſquare - root of 9 is. 3, &c. 
And contrarily the ſquare of the roots is 36: Alſo 


the ſquare of 3 is g. wy | 
V1. When a ſquare nunfer is given, that exceeds 


not 100, and yet is none of the ſquare numbers 
mentioned in the Table, for his root you are to 
take the root of the ſquare number that being leſs, 

yet comes neareſt unto it: So 45 being given, the 
root that belongs unto it is 6, and 10 being given, 


of 


his correſpondent root is 3. 
= £1 | VILA 
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VII. A compound ſquare number is that, which⸗ | | 


being produced by a number (that. 
conſiſts of more places than one) mul- 
tiplied by it ſelf, is never leſs than 7. 
100: So 1024 is a compound ſquare 
number produced by the multiplication of 32 mul- 
tiplied by it (elf. = | 
VIII. To prepare any ſquare number given for 


extraction, put a point over the firſt place thereof 


on the right hand (being the place of Units; then 
proceeding towards the left hand, paſs over the ſe- 
cond place, and put another point over the third 
place, alſo paſſing over the fourth place put ano- 
ther point over the fifth, and ſo forward in ſuch 
manner that between every two points which are 
next one to the other, one place will be intermit- 
ted: So if the ſquare root of 1024 be re- 


quired, the firſt point is to be placed o: 


ver 4, and the ſecond over o as you ſee, 1024 
and ſo many points as are in that manner 
placed, of ſo many figures the root demanded will 
conſiſt. 17 
TX. Having thus prepared your number, you 
may ſee it diſtributed by the points into ſeveral 
{quares: So in the laft Example, 10 is the firſt 
| ſquare and 24 the ſecond; likewiſe if this 
number 144 were propeunded for extraction, 
after points are duly placed according to the 144 
laſt Rule, you will ſee 1 to be the firſt ſquare 
and 44 rhe ſecond. 
A. Having drawn a crooked line on the right 


hand of the number propounded for extraction 


(after the ſame manner as is uſually done in Di- 
viſion to denoto the place of the Quotient, ) find the 
| | root 


-- * 
—— — 


—— — 


ſquare num 


of 
1 . 
—_— 
— 


— 
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» root of the firſt ſquare, and place it in the Quo- 
tient; So I find, by the ſixth Rule 
in So aforegoing, 3 to be the correſpondent 
1024 (3 root of 10; wherefore | write 3 in 
the Quotient, and then the Work will 


ſtand as you ſee. 
| XI. Subſcribe the ſquare of the figure 
3 placed in the Quotient under the firſt 


1024 (3 ſquare of the number given, as you ſee 
in the Margin. 

XVI. Having drawn a line under the ſquare (of 

the figure placed in the Quotient, ſubſcribed as 

' aforeſaid,) ſubtract the ſame out of the 

wy firſt ſquare of the number propounded, 

1024 (3 and place the remainder orderly under- 


9 neath the line; ſo the ſquare of 3 which 
is 9 being ſubtracted from 10, the re- 
1 mainder is 1, and the Work will ſtand 


as you ſee in the Margin. 

VIII. To the ſaid remainder bring down the 

next ſquare of the number propounded, that is 

write down the figures or cyphers ſtand- 

ing in the two following places of the 

1024 (3 number propounded on the right hand 

9 of the ſaid remaiader, ſo the ſquare 
——- 24. being placed next to the remainder +» 
124 I, there will be found this number 124 

which may be called the Reſol vend. 

XIV. Double the root being the 
number placed in the Quotient, and 
1204 (3 place the ſaid double on the lefc hand 
Sp: of the Reſolvend, like a Diviſor: So 
—— the double of 3 is 6, which being 


6) 124 placed before a crooked line on => 
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left hand of the Reſolvend 1 24, the work will ſtand 
as you ſee. | 
XV. Let the whole Reſolvend, Except the firſt 
place thereof on the right hand (being theplace of 
units) be always eſteemed as a Dividend, then de- 
manding how often the Diviſor before found, is 
contained in the ſaid Dividend, and obſerving in 
thac behalf the Rules before taught in Diviſion, 
write the anſwer iwthe Quotient, and | 
alſo on the right hand of the Diviſor, 
to wit, between the Diviſor and the 
crooked line: So if you ask how of- 1024 (32 
ten the Diviſor 6 is found in the Divi- 9 
dend 12, the anſwer is 2, wherefore;ãx 
I write 2 in the Quotient, and alſo 629124 
after the Diviſor 6, as you ſee in the 
Margin. 

XVI. Moltiply all the number which ſtandeth 
on the left hand of the Reſolvend, (to wit, before 
the crooked line) by the figure laſt placed in the 
Quotient, and write the Product orderly underneath 
the Reſolvend (to wit, units under u- ; 
nits, tens under tens, &c.) then ha- 
ving drawn a line under the faid Pro= + «* © 
duct, ſubtract it from the Reſolvend, 1024 (32 
and ſubſcribe the remainder under the 9 
line: So 62 being multiplied by 2, — 
the Product is 124, which if I ſub- 62)124 
tract out of the Reſolvend 124, the 124 
remainder is o; and thus the wolle 
Work being finiſhed, the ſquare root g_ 
of 1024 (the number propounded) is found to be 


32. | 
Note, 


— 
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MWote, 1. When the Product before mentioned ex- 
ceeds the Reſolvend placed above it, the work is er- 
roneous, and then you are to reform it by placing 
a leſſer figure in the Quotient. | | 
Note 2. For every one of the particular ſquares 
(diſtinguiſhed by the points) except the firſt on the 
left hand, a Reſolvand is to be ſet apart, by bringing 
down to the remainder the cqngruent particular 
ſquare, as is directed in the 13 Rule; and as often 
as a Reſolvend is ſet apart, ſo often a new Diviſor is 
to be found by doubling or multiplying by 2 all the 
root in the quotient (conſiſting of what number of 
Places ſoever.) : p 
Note 3. The work of the to, 11, and 12 Rules for 
finding of the firſt figure in the root, is but once 
uſed in the extraction of the root of a number con- 
fiſting of what number of places ſoever; but the 
Work of the 13, 14, 15, and 16 Rules is to be re- 
peated for the finding of every place in the root, 
except the firſt. | 
The practice of theſe 3 Notes will be ſeen in the 


following Examples. | 
Example 1. Let it be required to extract the 


ſquare root of 43623. 
Having diſtributed the number propounded in- 
to ſeveral ſquares by points, as is di- 
LT reted in the eighth Rule of this 
43623 (2 Chapter, I demand the ſquare root of 
4 4 the firſt ſquare, which 1 find by the 5 
rule of this Chapter to be 2; where- 
fore placing 2 in the quotient, and 
the ſquare thereof, which is 4, under 
the firſt ſquare 4, I draw a line, and ſubtraQting 4 


from 4 the remainder is o, which I ſubſcribe un- 
| derneath 


' 4 DEP 
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derneath the line. This is always the firſt Work, 
which is no more repeated in the whole ExtraQt- 
on (as was intimated ia the third Note afore- 


going.) Ke 
Then bringing down the next ſquare, which is 
36, and placing it next after the remainder o, the 
Reſolvend is 36; and doubling the root 2 in the 
quotient, the Product is 4 for a Diviſor (by the 13 


and 14 Rules) and the Dividend will be 3 (by the 15 


Rule ;) wherefore I demand how | 


often the Diviſor 4 is contained 2 

in the Dividend 3, and not find- 43623 (20 
ing it once contained in it, I 4 
place o in the quotient, and al 


ſo next after the Diviſor 4; and 40) 036 
becauſe the Product of 40 mul- 
tiplied by o (the laſt Character 


in the quotient) is o, the Reſolvend 36, from which 
it Product ought to be deduQted, remains the 
ſame without alteration ; therefore I bring down. 
23 the next ſquare, and place it after the remainder 
36, ſo will 03623 be anew Reſolvend, then doubling. 


the fa 


the whole root in the quotient, which is 20, the 
. Diviſor will be 40 (according to 


the ſecond Note before mention- wi” 
ed,) and the Dividend will be 362 43623 
(to wit, all the Reſolvend ex- þ 
cept the firſt place on the right 4 


hand by Rule 15.) wherefore I 
demand how often the Diviſor 40) 03623 _ 

40 is contained in the Dividend 362, or how often 4 
in 36, and though it be 9 times in it,yet(according to 


the firſt Vote aforegoing) I can take but 8, (for if I 


thould take 9, and proceed according to the 15 
| aud 
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and 16 Rules, a number would ariſe greater than 
the Reſolvend, from which ſuch number ariſing ought 
to be ſubtracted ;) wherefore I write 8 in the quo- 
tient, and alſo after the Diviſor 40; this done, I 
multiply 408 (the number on the 


15 left hand of the Reſolvend) by 
43623 (208 8 the figure laſt placed in the 
4 agauotient, and the Product, to 


— —-— wit, 3264 l ſubſcribe under, 
408003623 and ſubtract from the Reſolvend 
3264 3623, ſo there will remain 359, 
— thus the work being finiſhed I 
359 find 208 to be the number of 

units contained in the root ſought; and becauſe 


after the extraction is ended there happens to 


be a remainder, to wit, 359, I conclude that the 
root ſought is greater than the ſaid 208, but leſs 
than 209, yet how much it is greater than 208, no 
Rules of Art hitherto known will exactly diſcover 
although we may proceed infinitely near, as in the 
next Rule will be manifeſt. | 
VII. To find the fractional part of the root 
very near, a competent number of pairs of cy- 
phers, to wit, oo, ocoo, 000000, Or 00000000, &c. 
are to be annexed tothe number firſt propounded, 
then eſtzeming the number propounded with the 
cyphers annexed to he but one entire number, the 
extraction is to be made according to the prece- 


dent Rules, and look how many points were placed 


over the number firſt given, ſo many places of In- 
tegers will be in the root, the reſt of the root to- 
wards the right hand will be the Numerator of a 
decimal fraction, which Numerator conſiſteth 


of ſo many places as there were points over the 
, cCyphers 


c 


15 
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cyphers annexed: So if 43623 were given as be- 
fore, to find the root thereof (according to this 
rule) annex cy phers in this manner, and then if you 
extract it according to the Rules aforegoing, you 


43623. 000000 (208 . 881, &c, 


will find the root ariſing in the quotient to be 208 
.861, that is 208 15 and becauſe after the extra- 
ction is finiſht there happens to be a remainder, I 
conclude that 208 .: is leſs than the true or exact 
root, but 208 , 1 is greater than it; ſo that by an- 
nexing three pairs of Cy phers to the number pro- 
pounded, you will not miſs ,.; part of an unit of 
the true root ; alſo by annexing 4 pairs of cyphers, 
. you will not mils ,.,-,; part of an unit, and in that 
order you may proceed infinitely near, when you 
cannot obtain the true root. The whole operati- 


on of the ſaid Example here followeth. 


4.3623.0000C0 (208. 861, &c. 
4 The root 
408) 03623 
3264 
4168) 35900 | 
8 
41766) 255600 
259596 _ 
417721) 500400 
417721 
82679 


Again, 
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Again, if 10 were propounded to be extracted, 
you muſt prepare it thus, 


10. ©©000000000000 ( 

And then the root thereof 1022776 & 
being extracted will be 3 3 72 

Which (according to the, 
third Rule of the 22 Chapter) 3. 1622776, &c. 
may be written thus — 

See here part of the Work in the extraction of 
the Root of 10, which may give you a light and 
underſtanding of the reſt. 


10. COOCOOOOOOCOD (3. 16227, QC. 


> 
0 . 2 Li e 


626 ) 3900 
3756 
6322 ) 14400 
12644 
—y—y— — — ——ᷣ— — 
63242) 175600 
126484 


— — 
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632447) 4911600 
4427129 
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VIII. The extraction of the ſquare 
root is proved by multiplyiag the The Proof. 
root by it ſelf, tor that done, the Product (in 
ſuch cate, when there is no remainder after the ex- 
traction is finiſhed) will be equal to the number 
whoſe ſquare root was enquired ſo in the firſt Ex- 
ample of this Chapter, the root 32 being multiplied- 
by it ſelf, produceth 1024 the number propound- 
ed : But when after the extraction 1s finiſhed, there 
happeneth to be a remainder, and that the root is 
found as near as you pleaſe, in a mixt number of 
Integers and Decimal parts (by annexiag cyphers, 
as in the 17 Rule) then ſuch mixt number being 
multiplied by it ſelf muſt produce a mixt number 
leſs than the number fir ſt propounded for extrac- 
tion, yet ſo near unto it, that it the figure ſtand- 
ing in the laſt place of the Numerator of the De- 
cimal fraction in the root be made greater by 1, 
and then the mixt number fo increaſed be mul- 
tiplied by it ſelf, the Product muſt be greater than 
the number firſt propounded: So ia the Example 
of the 17 Rule, if 208. 851 be multiplied by it ſelf, 
it produceth 43622. 917, &c. Which is leſs than 
the propounded number 43623, but it 208. 862 be 
multiplied by it ſeit, the Product will be 43623. 
335, &c. which is greater than 43623. 

AA. The ſquare root of a Fra- 8 86 
Aion is found in this manner, viz. „ Ie ert 00 7 8 
extract the root of the Numerator nl ws. 
(by the precedent Rules of this n 
Chapter) which root ſhall be a new Numerator. 
Alſo the root of the Denominator is to be taken 
for a new Denominator : So the new Fractiou ſnall 
be the ſquare root of the Fraction fir ſt * 

11 — 


TA * — Wer. 
* _= % <4 


* 5 S up 
2 * * ö 1 , * 


— 


| 
[ 
4 
Þ 
4 
RY x 


268 The Extraction of Book I. 


ed. Thus the ſquare root of Is , viz. the root of 9 is 
3 for a new numerator,alſo the root of 16 is 4 for a new 
denominator. In like manner the ſquare root of J is 4. 
But here note diligently, that if the Faction whoſe 


ſquare root is required be not in its leaſt terms, ir muſt 


firſt of all be reduced by the 4thRule of the 17thChap. 
before any extraction be made; for oftentimes it hap- 
pens that the Faction firſt given hath not a perfect 
root, hut when ſuch Fraction is reduced into its leaſt 
terms, the root thereof may be extracted: So in this 
Frattion v, each term is incommenſurable to its ſquare 
root, vi⁊. neither 8 nor 18 hath a /quare root expreſlible 


by any true or rational number; but the ſaid v: being 


reduced to its leaſt terms ?, the root of this may be ex- 
tracted, for the root of 4. is 2 for a new Numerator; alſo 
the root of 9 3 for a new Denominator;ſo that is found 
to be the ſquare root of +, (equivalent unto , *. 
XX. Wheneither the Numerator or Denomina- 
tor of a Fraction hath not a pertect ſquare root,ſuch 
root is uſually expreſt by prefixing this Character, 
y ory/q. before che Fraction given: So the ſquare 
root of 1 is ſignified thus, / , or thus / q. 23, be- 
cauſe the root of 43 cannot be expreſt by any true or 
rational number whatſcever, yet it may be found 
very near, as in the next Rule. | 
XXI. The ſquare root of a Fraftion 
70 extraſt the which is incommenſurable to its root, 
Jquar e root near, may be found Near, in this manner, 
of a f ee "ac vix. reduce the fraction propoſed into 
ore a decimal by the third Rule of the 
root. 23 Chapter: The more places are in 
| the decimal, the nearer will the root 
be found, but the decimal mult con ſiſt of an even 


number 
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number of places, viz. either of two, fonr, ſix, 
eight, or ten, &c. places; then extract the ſquare 
root of that decimal, as if it were a whole number, 
according to the Rules aforegoing, which root found 
ſhall be a decimal expreſſing near the ſquare root 
of the fraction propoſed. 

So if the ſquare root of , be required near, 
reduce the ſaid ! into a decimal (by the 3d Rule of 
the 23d Chapter) which will be found . 812 50, 
Cc. Then extraQing the ſquare-root thereof as it it 
were a whole number, it will be found .co1 3 very 
near. 

XXII. The ſquare root of a mixt 

number commenſurable to its root 70 extra the 
is found in the ſame manner as in D " 
the 19th Rule of this Chapter, the a 


mixt number being firſt reduced into an improper 


fraction by the 1oth Rule of the 17th Chapter. 

So the ſquare root of 34 3* will be found 5 x 
vix. 34 being reduced 1ato the improper Fracti- 
on , the ſquare root of the Numerator 2209 will 
be 47 for a new Numerator; alſo the ſquare root 
of the Denominator 64 is 8, for a new Denominator ; 
ſo is found *7, which by (the 1 3th Rule of the 17th 
Chapter) is 5 7 the ſquare root ſought. And here the 
ſame Caution is to be obſerved as in the 1oth Rule 
of this Chapter; viz. The fractional part of the 
mixt number, or the improper fraction equivalent 
unto the mixt number, mult be in the leaſt terms 
before any extraction be made. 


R 3 XXII. 
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To find theſquare XXIII. When the mixt number 
7 WE given is incommenſurable, to its 
rommenſurable to Jq#are root, prefix iug this Character 
Its root. before it, viz. / or V q. So the ſuare 

root, of 7 + will be thus expreſſed, | 
y 7 :or4/q. 7; : But if you deſire to find the ſquare 
root near of a mixt number incommenſurable to its 
root, reduce the fractional part of the mixt number 
into a Decimal of an even number of places, as in 
the 21 Rule of this Chapter, and annex the Deci- 
mal ſo found unto the whole part of the mixt num- 
ber; then eſteeming the ſaid whole number and 
Decimal as one entire number, extract the ſquare 
bot thereof according to the aforegoing Rules of 
this Chapter, and from the root found, cut off 
always to the right hand, ſo many places as there 
are points over the Decimal annexed, which 
number ſo cut off ſhall be a Decimal, ſhewing 
the fractional part of the root, and that on 
the left hand ſhall be the whole part of the root; 
ſo the ſquare root bf 4 4 will be found 2. 7688 ve- 
ry near. | | | | 


Ee es, 
— — — — — — — —— 
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CHAP. XXXIII. 
The Extraction of the Cube Root. 


I. VW HE Extraction of the Cube Root is that, 

by which having a number given, we find 
another number, which being firſt multiplied by 
it ſelf, and then by the Product, produceth the 


II. 


* 


number given. 
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II. In the Extraction of the Cube root, 1 C 
the number propounded is always con- zumber. 
ceived to be a Cube number, that is, 

a certain number of little Cubes, comprehended 
within one entire great Cube, and the root or num- 
ber required is the ſide of that great Cube: what 
a Cube is may be well expreſs'd by a Die, which 
indeed is a little Cube it ſelf; wherefore if you 
place tour Dice in a ſquare form, that is, laying 
two and two in a rank, you ſhall have a ſquare 
containing four Dice, upon which if you yet erect 
ſuch another ſquare of Dice, you ſhall have a great 
entire Cube comprehending two times 4, that is 
8 Dice or little Cubes; and here 8 is the Cube 
number given, and 2 is the root, or number re- 
quired: In like manner if you rank 25 Dice in a 
ſquare form, viz. laying 5 in a rank, you have a 
ſquare containing 25 Dice, now upon this ſquare 
of Dice if you erect tour other ſuch ſquares one up- 
on another, you ſhall have a great entire Cube com- 
prehending 5 times 25, this is 125 little Cubes, and 
in this caſe 125 is the Cube number propounded, 
and 5 the root or number required. | 

III. A Cube number is either ſingle or com- 
pound. 5 rp 

IV. A ſingle Cube number is that, 
which being produced by the multi- LN _ 
plication of one ſingle figure firſt by 
it ſelf, and then by the product is always leſs than 
todo. S0 125 is a ſingle Qube number produced 
by 5 multiplied” firſt by it ſelf, and then by 25 
the product; for 5 times 5 is 25, and 5 times 25 
is 125. 


V. All the ſingle Cube numbers, and ſquare nu m- 
R 4 bers 
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bers, together with their reſpe&ive roots, are ex 
preſſed in the Table following. 


Ewe. [18127164 [125] 2161343 512 [729 
Squares, 1 141 625 364964 | 81 
Rooes, [1 [21 3l4l Sl 6 [713] 9 


Here in the uppermolt rauk of che cable are pla- 
ced the ſingle Cube numbers of the particular fi- 
gures 1, 2, 3, 4,56, 7,8, 9. in the next the ſquares of 
thoſe figures, and in the lowelt rank the figures 
themſelves being the reſpective roots of the Cubes 


and Squares in the uppermoſt ranks; and therefore 


the Cube root of 125 being demanded, the Auſwer 


is 5, and the Cube root of 216 being required, the 
Table will give you 6, and fo of the reſt. 

FI. When a Cube number is given, that exceeds 

not 1000, and yet is none ot the Cube numbers men- 
tioned in the Table, for this root you are to take 
the root of the Cube number that being leſs, yet 
comes neareſt unto it: ſo 125 being given, the root 
that belongs unto it 1s 5. 
* VII. A compoundCube number is that, 
Compound hich being produced by a numher( that 
Cube number, conſiſts of more places than one) firſt 
multiplied by itſelf, and then by the Product is ne- 
ver leſs than 1000. 8o 157464 is a Compound 
Cube number, being produced by 54 multiplied firſt 
by its ſelf, and than by 2916 the Product, for 
54 times, 54 is 2916, and then 54 times 2916 is 
157464, the Compound Cube number propounded. 


— 
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VIII. To prepare a Cube number for extraction, 
put a point over the firlt place thereof towards the 
right hand (to wit the place of Units; ) then paſſing 
over the ſecond and third places, put auother point 
over the fourth, and paſſing over the fitth and ſixth 
put another point over the ſeventh, and in that or- 
der (to wit two places being intermitted between 
every two adjacent points) place as many points as 
the number will permit: So 157464 
being given, you are to place the We” 
points as in the Margin, and ſo many 157464 
points as are in that manner placed, 
of fo many figures the root demanded will conſiſt. 

IX. Having thus prepared your number, you may 
ſee it diſtributed by the poiats into 
ſeveral Cubes: ſo in the ſame exam- 1 
ple 157 is the firſt Cube, and 464 the 157464 
ſecond. Inlike manner if this Number 
7464 were propounded for extracti- 
on, after points are duly placed as ben 
fore, you will ſee 7 to be the firſ® 7464 


Cube, and 464 the ſecond. 


X. Having drawn a crooked line on the right hand 
of the number propounded to lignifie a quotient, find 
the Cube root of the firſt Cube and place it in the 
quotient: So J finding (by the ſixth 
Rule of this Chapter) 5 to be the cor- X 
reſpondent root of 157, | write5 in 157464 (5 
the quotient, and then the work will ſtand as you 
ſee in the Margin. Io 

- = ape atoms the Cube of the root 

placed in the quotient, under the firſt 1 
Cube of the — given: So 125 OM 2 
being the Cube of 5 the root (by the fifth 


_ — —1] 9[ U —p— — — 


the quotient ) and ſubtract this Cube from the firſt 
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fifth Rule of this Chapter) I write it under 1 57 the 5 
firſt Cube of the number given, as you ſee in the 
example. "Me 
XII. Draw a line under the Cube ſubſcribed as 
aforeſaid (to wit, the Cube of the root placed in 


Cube of the number propounded, 

157464 (5 placing the remainder orderly un- 
; derneath the line: So 125 the Cube 
——— of 5 being ſubtracted from 157, the 
32 remainder 1s 32, and the work will 
ſtand as you ſee. 4 

MI. To the faid remainder bring down the next 
Cube of the number propounded (to wit, the fi- 
gures or cyphers that ſtand in the 

157464 (5 3 next Places) placing the ſaid 
125 Cube next after, to wit, on the 
— — right haud of the remainder, ſo the 


32464 reſol. next Cube 464 being placed after 
— the remainder 32, there will be 
found this number 32464, which may be called the Ji 
Reſolvend. 
XV. Having drawn a line underneath the Reſol- 
vend, ſquare the root in the quotient, that is, mul- 
tiply it by it ſelf, and ſubſcribe the triple of the 
ſaid ſquare or produ& under the 
1574654 ( 5 reſolvend in ſuch manner, that 
| the firſt place (to wit, the place 
———— ofunits, ) of the ſaid triple ſquare 
32464 reſol. may ſtand directly under the third 
— —— place (or place of hundreds) in 
T5 the reſolvend: So the ſquare of 
the root 5 is 25, the triple where- 
of is 75, which I ſubſcribe under the _ 
ven 
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vend in ſuch manner, that the figure 5 which is in 
the firſt place (to wit, the place of units) in the 
triple Product 75, may ſtand under 4, which is 
ſeated in the third place of the reſolvead, as you 
ſee in che Margin. N 

A. Triple the root or number in the quotient, 
and ſubſcribe this triple number in ſuch manner, 


that the firſt place thereof (to wit, the place 


NJ | of units) may ſtand directly under the ſecond 


place (to wit the place of tens) 
in the Reſolvend: ſo the triple TI 
of the root 5 is 15, which 1 157464 (5 
- ſubſcribe in ſuch manner, that 125 | 
the figure 5 which is in the firſt —— —— 
place (to wit the place of units) 32464 Keſolv. 
in the ſaid triple number, doth ————— 
ſtand directly under 6, which is 75 

ſeated in the ſecond place of 15 

the Reſolvend, and the Work 

will ſtand as in the Margin. | 8 
VI. The triple ſquare of the root, and the 
triple of the root being placed 

one under the other, as is di-. *. + 

rected in the 14 and 15 Rules 157464 ( 5 
aforegoing , draw a line un- 125 
derneath, and add them toge- . 
ther in ſuch order as they are 32464 Keſelv. 
ſeated, and let the ſum be e- ———— 
ſteemed as a Diviſor: So the 75 

triple ſquare 75, and the triple > 
number 15, being added toge ——--- —— 
ther as they are ranked in the 5765 Diviſor. 
Work, the ſtim will be 765 fort 

a Diviſor, "B12 | 


VII. Let 


Book I. 


10 VII. wn the whole Reſolvend, except the firſt 
1 place thereof towards the right hand (to wit, the 
1 place of units) be eſteemed as a Dividend, then de- 
| manding how often the firſt figure 
1 6 Np (towards the left hand) of the Di- 
. 
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Ji 157464 (54 Viſor is contained in the correſpon- 
| 125 » dent part of the Dividend, and 
— — —— obſcrving in that behalf the Rules 

32464 Keſolv. before taught in Diviſion, write 
the Anſwer in the Quotient: So 
if I ask how often 7 (the firſt fi- 
gure of the Diviſor towards the 
— — left hand) is contained in 32 (the 

7 5 Diviſor. correſpondent part of the Divi- 


3 


— — dend placed above) the Anſwer 
| will be 4; wherefore I write 4 in 
the Quotient, as you ſee in the Example. 1 


XVIII. Having drawn another line under the 
Work, multiply the triple ſquare 
, before ſubſcribed (as is directed 


157464 (54 


in the fourteenth Rule) by the 


figure laſt placed in the quotient, 


12 
1 and ſubſcribe this Product under 
32464 Reſolv. the ſaid triple ſquare; (to wit, 
— units under units, tens under tens, 
75 Cc.) So 75 being multiplied by 
15 4, the Product is 300, which I 
— — {odſeribe under 75 (the triple 
765 Diviſor. ſquare) and the work will ſtand 
— — as you ſee in the Margin, 
300 


XIX. Multiply 
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XIX. Multiply the figure laſt placed in the quo- 


triple' number before ſubſcri- 


bed (as is directed in the 15th 
Rule of this Chapter; ) this 
*X done, ſubſcribe the laſt Product 
under the ſaid triple number 
(to wit, units under units, tens 
under tens, &c.) ſo 4 being 


ſquared or multiplied by it 
ſelf, the Product is 16, which 
being mulciplied by the triple 


ZW number 15, the Product is 240, 
this therefore I ſubſcribe under 


the aforeſaid triple number 15, 


and the Work will ſtand as 


you ſee. 


tent firſt by it felf, and then the Product by the 


157464 (54 
125 — 


32464. Reſolvend. | 


XX. Subſcribe the Cube of the figure laſt placed 


in the quotient, under the re- 
ſolvend, in ſuch manner that 
the firſt place of this Cube 
(to wit, the place of units,) 
may ſtand under the place 
of units in the reſolvend: 
So 64 being the Cube of 4, 


= I write it under the reſo]- 


vend 32464, ia ſuch manner 
that the figure 4, which is 
ia the place of units in the Cube 
64, may ſtand under the figure 


4 which is ſeated in the place 


of units of the reſolvend: Ob- 


ſerve the Work ia the Margin, 


157464 (54 
125 


. — — — 


-»- 


32464 Keſolvend. 


—_—_. 
— — — — — 
X * 


75 

15 
765 Diviſor. 
300 36! 
240 

0 4 
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XXI. Drawing yet another line under the 
work, add the three laſt 
numbers together in the 


| . - ſeated, and ſubtract the ſum 
32464 Reſolvend, of them from the Reſolvend, 
—— — placing the remainder order- 

75 TE ly underneath: So the ſum 
. of the three laſt numbers, 
— — a they are ranked in the 
765 Diviſor. Work, is 32464, which if 
— — pꝓou ſubtract out of the re- 
ſolvend 32464, the remain- 
der is o. Thus the whole 
64 Work being finiſned, the 
Cube root of 157464 (the 


32464 number propounded_ is 
— — found to be 54. 
0 | 
Note 1. When the ſum of the three laſt num- 


bers before mentioned is greater than the reſolvend, 


the Work is erroneous, and then you-are to re- 


form it by placing a leſſer figure in the quotient. 
Note 2. For every one of the particular Cubes 
(diſtinguiſhed by the points) except the firſt Cube 
on the left hand, a reſolvend is to be ſet apart, by 
bringing down to the remainder the next Cube 
(as is directed in the 13 Rule) And as often as a 
reſolvend is ſer apart, ſo often is a new Diviſor 
to be found, by adding the triple of all the root in 
the quotient (conſiſting of what number of places 
ſoever,) to the triple of the ſquare of ſuch root, after 
they are orderly placed according to the 14 and 15 


Rules. 
Note, 


Book I. 


ſame order as they are 
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Vote 3. The Work of the 10, 11 and 12 Rules 
for finding of the firſt figure in the root is but once 
Wuſcd in the extraction of the root of any number 
WE whatſoever, but the Work of ail the following 


ales is to be uſed for the finding of every place in 
the root, except the firſt. | 
I The practice of theſe 3 Notes will be ſeen in the 
following Examples. 1 
== Example 2. Let it be required to extract the 
= Cube root of 8302348. | 
Having diſtributed the number given into fe- 
veral Cubes by points, as is directed ia the eighth 
Ne of this Chapter, I demand the Cube root of 8 
WE (the firſt Cube on the left hand) which 1 find by 
the fifth Rule of this Chapter 
to be 2, wherefore placing 2 . . : 
in the quotieat, and 8 the 8302348 (2 
XX Cube thereof under 8 the firſt 8 

Cube, I draw a line, and 
= ſubtracting 8 out of 8 theo 
remainder is o, which I ſub- 


- ME ſcribe under the line. This is always the firſt 


2 Work, and Is no more repeated in the whole ex- 
traction (as was intimated in the 3 Note aforego- 


ing ;) then bringing down the next Cube (to wit, 


the figures ſtanding in the three following places 
of the number propounded) which is 302, -1 
place it after the remainder o, ſo is 302 the reſol- 
vend; this done, having drawn a line underneath 
the reſolvend, I ſeek for the triple of the ſquare 
ok the root, viz. the roor in the quotient is 2, 
which mulciplied by it ſelf produceth the ſquare 
4. che triple whereof is 12, this ] ſubſcribe un- 
aer the reſolvend, in ſuch manner that the figure 2 
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down the next Cube 348, I annex it to the ſaid 
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in the units place of this triple ſquare 12, may 
ſtand directly under the figure 3, which is ſeated 

1 in the third place of. the Re- 
Sar . ſolvend, (to wit, the place 
8302348 (2 of hundreds) according to 
8 the 14th Rule aforegoing; 
44 —— Again, I triple the root 2, 
0302 Reſolvend, which produceth 6, and ſub- 
— — ſcribe this triple number 6 un- 


12 der the ſecond place (or place 
06 of tens) in the Reſolvend, to 
— — Wi, under o (according to 
126 Diviſor. the 15th Rule of this Chap- 


— — ter z) then drawing a line un- 

der the Work, and adding to- 
gether the ſaid two numbers laſt ſubſcribed, as 
they are ranked, the ſum of them 1s 126 for a 


Diviſor (according to the 16th Rule atoregoing. ) 


That done, eſteeming 30, to wit, all the pla- 
ces except the firſt or place of units in the Re/ol- 
vend, as a Dividend, I demand how often the di- 
viſor 126 is contained in 30, and not finding it 
once contained therein, I write o in the quortent ; 
and now becauſe the ſum of the three numbers 
which onght to have been Produced (according to 


the 18, 19, and 20 Rules of this Chapter) by the 


multiplication of o (which was laſt placed 1a the 

uotient) amounts to o; the Refolvend 302, out 
of which the ſaid ſum ſhould have been ſubtracted, 
remains the fame without alteration, wherefore 
having drawn a line under the Work, I write 
down a new the old Reſolvend 302, and bringing 


302 
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302 ſo there will be a new reſol uend, to wit, 


302348. 


Then ſquaring the root 20 (that is multiply- 
ing of it by it ſelf) the Product is 400, which 1 


triple or multiply by 


3, and ſubſcribe the 


1200 under- 


Product 


8 302 348 (202 


neath the new reſol- 8 


vend in ſuch manner, 
that the place of units 
in this triple quadrate 
under 
the place of hundreds, 
or third place of the 
reſolvend 302348, to 
wit, under 3 (accord- 


WT ing to the 14th Rule.) 


Again, I ſubſcribe the 


triple of the root 20, 


which is 60, 1n ſuch 
manner that the place 
of uairs ia this triple 
root 60 may ſtand un- 
der the place of tens 


or ſecond place of the 


reſolvend, to wit, un- 


1 der 4, then adding to- 
= gether the two num- 


| 


0302 Keſolvend. 


— — — — 


— 


— 


12 
06 ; 


— mt 


126 Diviſor. 


302348 Keſolvend. 


 —_—— 


242408 Ablatitium 


— ä [ — 


bers laſt ſubſcribed, to ta 
vit, 1200 and 60, in 
ſoch order as they are 
ranked in the Work, the ſam is 12060 for a 
VDiriſor. ö 


59940 


8 Again, 
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Again, eſteeming the whole reſolvend, except 


the firſt place (or place of units) as a dividend, 


to wit, 30234, I demand how often 1 (the 
firſt figure of the diviſor towards the left hand) 
1s contained in 3 the correſpondent part of 
the Dividend; and though it be three times 
contained in it, yet (according to the firſt Note 


at the end of the 21 Rule of this Chapter) I dare 


take but 2, for if I ſhould take 3, and proceed ac- 
cording to the 18, 19, 20, and 21 Rules of this 
Chapter, a Number would ariſe greater than the 
reſolvend (from which ſuch number ariſing ought 
to be fabtrated) wherefore 1 write 2 in the 
uotient. 

Then multiplyiag the triple ſquare 1200 before 
ſubſcribed, by 2 (the figure laſt placed in the 
quotient,) the Product is 2400, which 1 ſubſcribe i 
under the faid 1200 (to wit, units under units, 
and tens under tens, &c.) Alſo multiplying the 
triple root 6o before ſubſcribed, by 4 (the qua- g 
drate of 2 the figure laſt placed in the quotient) 
the product is 240, which 1 ſubſcribe under the 
faid triple root 60; laſt of all 1 ſubſcribe 8 the 
Cube of the ſaid new root 2, under the place of 
units or firſt place of the Refolvend, to wit, 
under 8, and having added together thoſe three 
Numbers laft ſubſcribed, to wit, 2400, 240 and 8 
as they ſtand in ranks in the Work, the ſum of 
them is 242408, which being ſubducted from the 
reſolvend 302348, there will remain $9940. Where- 
fore the Work being finiſhed, 1 find 202 to be 
the number of units contained in the Cube 
rost of 8302348 the number propounded : And 
becauſe after the extraction is ended there happens 

| t0 


r 
* 
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co bea remainder, to wit, 59940, I conclude that 
= the Cube root ſought is greater than the ſaid 202, but 
leſs than 203; yet how much it is greater than 
202, no Rules of Art hitherto known will exactly 
== diſcover, although we may proceed infinitely near, 
as by the next Rule will be manifeſt. 

= XXII. To find the fractional part of the root 
very near ternartes of Cyphers, to wit, ooo, 
& 00c000, or 000000000, &c. are to be annexed to 
the number firſt propounded; then eſteeming the 
number propounded with the cyphers agnexed to 
be but one entire number, the Extraction is to be 
made according to the preceding Rules of this 
= Chapter, and look how many points were placed 
over the number firſt given, ſo many of the fore- 
moſt places in the Quotient are the Integers or 
Units contained in the Cube root ſought, and the 
reſt of the places in the quotient are to be efteem'd 
as the Numerator of a Decimal Fraction, which 
Numerator conſiſteth of ſo many places as there 
were points over the cyphers firſt annexed : So if 
8302348 were given as before, to find the Cube 
root thereof (according to this Rule) annex cy- 
Ws phers in this manner. | 


rie 


3 9 Oo 
— 


$302 348,000000 ( 


And then if you proſecute the extraction ac- 
cording to the Rules foregoing, you ſhall find 
the Cube root ſought to be 202. 48, &c. that is, 
202 7 and more; wherefore you may conclude 
that 202 fl. is leſs than the true root, but 202 147 is 
8 2 greater 
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greater than it: So that by annexing two terna- 
ries of cypkers, to wit, 6 cyphers, to the number 
propounded, you will not miſs ,-.-: part of an unit 
of the true root, alſo by annexing 3 ternaries of 
cyphers, to wit, 9 cyphers, you will not miſs :- 
part of an unit of the true root, and in that order 
you may proceed infinitely near, . when you can- 
not obtain the true v The whole operation 
of the ſaid Example here followeth, where you 
may obſerve, that for the more certain and eaſie 
placing, as well of the numbers which conſtitute 
the ſeveral Diviſors, as of thoſe which conſtitute 
the ablatitious Numbers to be ſubtracted from the 
ſeveral and reſpective Reſolvends, dow n- right 
lines are drawn between the particular Cubes of 
the number propounded, firſt diſtinguiſhed by 
points as before. * 13 
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8302 348 2 (202. 48, &c. 
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e 302348 Reſolvend 
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In like manner the Cube root of 2 will be found 
to be near equal to 1.25992, &c. that is, 1.122. 
and more. 

XXIII. The extraction of the Cube root is pro- 

3 ved by multiply ing the root cubically, to 
The Froof, Wit, the root being firſt multiplied by 
ic felf, and then the product multiplied 


by the root, the number ariſing or laſt Product (in 
caſe there he no remainder after the extraction is 


finiſhed) will be equal to the number propounded: 
ſo in the firſt example of this Chapter, the Cube root 
54 being multiplied firſt by it ſelt produceth 2916, 
which being ;che Yn again by. 54 produceth 


157464, to wit, the Wmberiwhoſe Cabe root was in- 
quired. But when after the Extraction is finiſhed, 
there happeneth to. be a remaiader, . and that the 
root is found as near as you pleaſe in Integers and 
Decimal parts(by annexing cy phers as in the 22 Rule 
of this Chapter, ) then ſuch mixt number expreſſing 
the root, being multiplied cubically, muſt produce 
a mixt number leſs than the number firſt propound- 


ed, yet ſo near unto it, that if the figure ſtanding 


in the laſt place of the decimal fraction in the root be 


made greater by 1, and the mixt number ſo increa- 


ſed be multiplied cubically, the Product muſt be 


greater than the number firſt propounded: So in 
the Example of the 22 rule of this Chapter, if 202.48 ü : 


be multiplied cubically, it produceth 8301305. 49, 


Kc. which is leſs than the propounded number 


8302348, but if 202.49 be multiplied cubically, 
there will ariſe 8302535 49, &c. which is greater 


F 


than the aid given number. 3 
xXxIV. The Cube root of a Fraction is found in 

this manner, viz. extract the Cube root of the 

POTN,” Numerator | 
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Numerator (according to the aforegoing Rules,) 
which root reſerve for a new Numera- 7 
tor; alſo the Cube root of the De- ze Cube 
nominator ſhall be a new Denomina- root of 4 
tor; laſtly this new Fraction ſhall be Fadtion, 
the Cube root of the Fraction firſt propounded: 
ſo the Cube root of is , for the Cube root of 8 is 2 
for a new Numerator, alſo the cube root of 27 is 3 
for a new Denominator. In like manner the cube 
root of + is . But here note diligently, that the 
fraction whoſe cube root is required, muſt be in its 
leaſt terms before any Extraction be made; for of- 
tentimes it happens that the fraction firſt given 
== hath not a perfect root, albeit, when ſuch fraction 
zs reduced intoits leaſt terms, the root thereof may 
be extracted: ſo in this action 45 neither the nume- 
raor nor denominator hath a perfect cube root, yet the 
XX ſaid 3 being reduced to its leaſt terms ,, (by the 
fourth Rule of the 17 Chapter) the cube root of this 
may be extracted, for the cube root of 8 is 2 for a 
new numerator, allo the cube root of 27 is 3 for a new 
denominator, ſo that the cube root of (which is 
equal to ) is found to be x. | by 
XXV. The Cube root of a fraction which hath 
not a perfect Cube root may be found near in this 
manner, viz. reduce the Fraction given into a De- 
cimal Fraction, by the third Rule of the 23 Chap- 
ter, the more places are in the Decimal, the nearer 
will the root be found, but the Decimal muſt con- 
iſt of ternaries of places, to wit, either of three, ſix, 
nine, or twelve, &c. places; then extract the Cube 
rovt of the NumeTtater of that Decimal, as if it 
were a whole number (accordiug to the Rules be- 
fore given,) which root found ſhall be a Decimal 
- S 4 expreſſing 
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expreſſing near the Cube root of the Fraction pro- 
pounded. | 

So if the cube root of + were required, I reduce the 
ſaid * into a decimal, whoſe numerator may conſiſt of 
ternaries of places, to wit into this, 666666666666 
&c. then extracting the cube root thereof, I find 
8735, which is very near the cube root of . 

XA. The Cube root of a mixt number com- 
menſurable to its root may be found in the ſame 
manner as in the 24 Rule of this Chapter, the mixt 
number being fr ſt reduced into an improper Fra- 
ction (by the 10 Rule ot the 17 Chapter.) 

So the cube root of 12 5% will be found to be 2}, 
viz. reducing 125 into this improper fraction 
: the cube root of #3 will be found ? or 21. Aud 
here the ſame cautioa is to be obſerved as in the 
24 Rule of this Chapter, viz. the fractional part of 
the mixt number, or the improper fraction equĩiva- 
lent uuto the mixt number, muſt be expreſſed by a 
Numerator and Denominator in the leaſt terms be- 
tore any extraction be made. 

Ii. When the mixt number, whoſe Cube 
root is required, hath not a perfect cube root, this 
character, Y c. is uſually prefixed before ſuch mixt 
number; ſo the cube root ot 20 1s thus expreſſed. / c. 
23. Like wiſc y/ c. 5 denotes the cube root of , Which is 
a fraction, whoſe cube root is inexpreſſiole by any true 
or rational number: But if you defire to know the 
cube root near of a mixt number which hath not a 
perfect cube root, reduce the fractional part of the 
mixt number into a decimal (as in the 25 Rule of 
this Chapter) and annex the decimal ſo found unto. 
the Integers of the mixt number; then eſteeming 
the ſaid lategers with the decimal fo _— 


\ 
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ed as one entite number, extract the cube root thereof 
and from the root found cut off always to the right 
hand ſo many places as there were points over the 
ſaid decimal annexed; which places ſo cut off ſhall be 
the fractional part of the root, and thoſe remaining 
on the left hand ſhall be the lntegers of the root: So 
the cube root of 2 will be found 1.334, ahd more. 

XVIII. Imight here proceed to hew the extra- 
ction of the roors of the Biquadrate (or tourth Pom- 
er) the fifth Power, &c. but their operations being ex- 
ceeding tedious, and hardly intelligible without the 
knowledge of Age bra, | ſhall only in this place tou 
upon the Extract ion of the B. quadrate root, becauſe 


it way be extracted by the Rules delivered in the 


32 Chapter, and referr the mote curious Arichme- 
tician for further ſatisfaction in this matter, to my 
Treatiſe of the Elements of Algebra. 

XXIX., A quadrate or ſquate number multiplied 
by it ſelf produceth a Biquadrate num- | 
ber: So 4 multiplied by it ſelf produ- To n the 
ceth the Biquadrate 16. Therefore if a . - - wwe 7 
number be propounded agd the Biqua- 
arate root thereof be required, firit extract the qua- 
drate on ſquare root of the number propouadled, and 
then extract the ſquare root of that root for the Bi- 
quadrate root ſought, Thus if 20736 be a number 
propounded, the Biquaararte root thereof will be found 
12: For the ſquare root of 20736 is 144, aud the 
ſquare root of 144 is 12. When the number given 
hath not a perfect Biguadrate root, you are to annex 
quaternaries of Cyphers, to wit, either 4, 8, 12, or 16, 
&c. cypheps, and then proceed as before; fo will you 
find the root near, whoſe fractional part will be a 
decimal. Thus the Biquadrate root of 7 will be fonnd 
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L us far ſingle' Arithmetick: Comparative 
Arithmetick inſues, which is wrought by 
numbers, as they are canſidered to have Relation - 
one to another. | 
Poetius Ar. II. This Relation conſiſts i in . 
* eh. 21. ty, or quality. | 
III. Relation in quantity is the reference on re- 
Tpe& that the numbers themſelves have one unto 
another : As when the compariſon is made between 
6 and 2, or 2 and 6: 5 and 3, or 3 and 5. 
IV. Here the Terms or Numbers propoundedare 
always two, whereof the firſt is called the Antece- 
dent, and. the 'other the Conſequent; So in the 
firſt Example, 6 is the Antecedent, and 2 the Con- 
nent: And in the ſecond, 2 is the Antecedent, 
6 the Conſequent. | 9 
V. Relation in Quantity conſi ſts either in the 
3% diere or elſe in the rate or reaſon that is found 
betwixt the Terms propounded. 
VI. The difference of two numbers is the remain- 
der, which is left after ſubtraction of 
Difference. the leſs out of the greater : So 6 and 2 
being the terms proponnded, 4 is the 
difference betwixt them : for if you ſubtra& 2 out 


of 6, the remainder 1 is 4. vn The 


Vil. The rate or reaſon bet wixt t WO numbers i 1 
the quotient of yo * a 5 5 
ded by the Conſequent: So if it or 
4 N or Reaſon 6 850 ren; 
hath to 2, I anſwer, triple Reaſon : For if you 
divide 6 the Antecedent, by 2 the Conſequent, 
the Quotient is 3, 2 being contained jnſt 3 times 
in 6. In like manner is there ſubtriple Reaſon be- 
twixt 2 and 6, for if you divide 2 by 6, the Quo- 
tient is 2, or (which is all one) 1, becauſe 6 be- 
ing not once found in 2, there remains 2 for the 


Numerator, 6 the Diviſor being the Denomina- 


tor of the Fraction given you in the Quotient, 


according to the ↄth Rule of the 16 Chapter . 


going. 


VIII. This Rate ot Reaſon of Numbers i is either 


equal or unequal. 
IX. Equal Reaſon is the Relation 


that equal numbers have unto one Food) Aan 


another: as 5 to 5, 6 to 6, 7 to 7, &c. 

X. Here the one being divided hy the other, the 
Quotient is always ag Unit: For if it be demanded 
how often 5 is in 5, the anſwer is 1. 

XI. Unequal Reaſon is the relation that unequal 
Numbers have one unto another: 
and this is either of the greater to * eqn. 
the leſs, or of the leſs to the greater. 

XII. Unequal Reaſon of the greater to the leſs, is 


when the greater Term is Antecedent: as of 6 t 


2, Flo 3, and the like. 


XIII. Here the Quotient of the Antecedent di- 


vided by the Conſequent is always greater than 
an Ugis: 80 6 divided by 23 the Quotient is 


31 
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3, and 5 divided by 3, the quotient is 1 f. 

IV. Unequal reaſon of the leſs to the greater, 
is when the leſſer Term is Antecedent: as of 5 
| to 6, 3 to 5, &c. 

XV. Here the quotient of the Antecedent divi- 
ded by the conſequent is always leſs than an unit: 
So 2 divided by 6, the quotient is 2 or + and 3 

divided by 5. the quotient is 4. 

XVI. Each of theſe kinds of unequal Reaſon is 
again ſubdivided into five other kinds or varieties, 
whereof the three firſt are imple, and the other 
two are mixt. 

XVII. The ſimple kinds of unequal reaſon are, 
Manifold. 2. Superparticular. 3- Super- 
partient. 

XVIII. Manifold Reaſon of the greater to the 
| leſs is, when the Conſequent is con- 

2 Ree tained in the Antecedent divers times 

Jen without any part remaining: As 4 to 

2; 8 to 4, is to 8, which is called 

Double reaſon, becauſe the leſs is contained twice 

in the greater; ſo 6 to 2 is triple reaſon, 8 to 2 
fourfold reaſon, &c. 

XIX. Here the quotient of the Antecedent divi- 
ded by the conſequent is always a whole number: 
So 8 divided by 2, the quotient is 4. 

XX. The oppoſite of this kind, viz. of the leſs 

to the greater, is called ſubma ni- 
aue. fold: Examples hereof are 2 to 4, 

4 to 8, 8 to 16, &c. Likewiſe 2 
to 6, 2 to 8, 2 to 10, &c. 

XXI. Superparticular i is, when the Antecedent 
e. contains the conſequent once, and 

beſides an aliquot part of the conſe- 


quent; 


4 
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vent; that is, an half, a third, a fourth, or a 
Arch part, &c. of the conſequent, as 3 to 2, 4 to 3, 
5 to 4, 6 tos, and the like; here three divided 
by 2, the quotient is 1 7, and 4 being divided by 3 
the quotient is 1. In like manner 5 divided by 
4, the quotient is 1 4, and 6 divided by 5 the quo- 
tient is i; wherefore I ſay 2 and half 2 (that is 1) 
conſtitute 3: So likewiſe 3 and one third part of 3 
(viz. 1.) conſtitute 4, and ſo of the reſt. 5 

XXII. Here the quotient of the Antecedentdivi- - 
ded by the Conſequent is a mixt number, whoſe 
whole part, as allo the Numerator of the fraction 
annexed, is always an unit: As is obſervable in 
the 3 laſt — a 5 

XXIII. The oppoſite reaſon of this gubſiperperti- 
kind is Subſuper particular, as 2 to 3, — 
3 to 4, 4 to 5, 5 to 6, &c, 

XXIV. Soperpartient is, when the Antecedent 
contains the Conſequent once, and 
beſides divers parts of the Conſe- gSuperpartient. 
quent: As 8 to 3, 7 to 3, 7 to 4, 
8 to 5, 9 tos, 11 to ), &c. here 5 divided by 
3, the quotient is 1 2, and therefore 5 contains 3 
once, and 42 of 3; for 3 and two thirds of 3 (viz. 
2) conſtitute 5. 

XXV. Here the quotient of the Antecedent di- 
vided by the conſequent is a mixt number, whoſe 
whole part being an unit, hath always for the 
Numerator of the fraction annexed unto it a num - 
ber compoſed of more units than one: M the con- 
ference being made betwixt 5 and 3, 
Antecedent being divided by 3 the conſeq 
quotient is 1 x. | 


XXVI. The 
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| XXVI. The oppolite of this reaſon is ; Subſuper. 
partient: Examples hereof are 3 to 5, 
and 5107, 410 7, J to 8, 5tog, 70 
11, and the like. 
XXVII. The mixt kinds of unequal reaſon arc 
manifold Super particular, and manifold Super par- 
Gone 
XXVII. Manifold mender reaſon is, 
when the Antecedent contains the 
ata 2 conſequent divers times, and beſides 
be e an aliquot part of the conſequent: as 
5 to 2, 10 to 3, 17 to 4, 21 to 5, and the like. 
XXIX. Here the quotient of the Antecedent di- 
vided by the conſequent is a mixt number, whoſe 
whole part conſiſting of more units than one, hath 
always an unit for the Numerator of the Fraction 
annexed unto it; ſo 5 divided by 2 the quotient 15 
2 4, and 21 divided by 5, the quotient 1s 4 +. 
XXX. Theoppoſite of this Reaſon 


Fubmanifold 
2 ſu js gubmanifold Super particular; as 


2 to 5, 2 to 7, 3 to , 4 to 9, &c. 
XXXI. Manifold Superpartient is, when the an- 
tecedent contains the conſequent di- 
Manifold Su- vers times, and beſides divers Parts 
propariente of the conſequent; as 8 to 3, 17 to 5, 


19 to 4, 28 to 5, &c. 


XXXII. Here the quotient of the Antecedent 
divided bythe Conſequent is a mixt 

'Submanifold gu- Number, whoſe whole part as alſo 
perpartienugF the Numerator of the Fraction an- 
nexed unto it, is always a Number 


com 
3, t quotient is 2 5 and 28 divided by 5, the 


uotient IS » 
5 $7 XXXIII. The 


— 


d of more units than one: So 8 divided by 


0 oc 
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XXII. The oppoſite here is Submanifold Su- 
perpartient: as 3 to 8, 5 to 17, 4 to 19, 5 to 28, 


and the like, N. 2 
And theſe are the ſeveral kinds of varieties of 


the Rates or Reaſons that are found amongſt 
Numbers, fo that no two Numbers whatſoever 
can be named, but the Rate or Reaſon betwixt 
them is comprehended under one of theſe five 


— — ah = —y 
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CHAP. XXXV. * 
The Relation of Numbers in Quality, where of 
Arithmetical and Geometrical Proportion. 


I. D Elation in quality (otherwiſe called Pro- 
4 portion) is either the refe- 2 
rence or reſpect that the Reaſons of ne Euclid. 7, 
Numbers have one unto another, or 3. d. 5. U 4- 
elſe which the differences of num- fied. b. « 5, 
bers have one to another. 


Il. Therefore here the Terms propounded 
ought always to be more than two, for otherwiſe 
there cannot be a compariſon of Reaſons or Diffe- 
rences in the Plural Number. 


III. This proportion is either Arithmetical, or 
Geometrical. + th 


i I 


IV. Arithe 
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IV. Arithmetical proportion is, when divers 
„ numbers differ according to an equal 
drithmerical difference, as 2, 4, 6, 8, 10, &c. here 
Fropurtion. | 4. Tun” 
2 is the common difference berwixt 
2 and 4, 4 and 6, 6 and 8, 8 and 10, &c. Sor, 
25 3, 4, 5 6, 7, &c. differ by Arithmetical' Pro- 
portion, 1 being the common difference betwixt 
V. Arithmetical Proportion is eicher continued 
or interrupted. 5 
VI. Arichmetical Proportion continued is, 
when divers numbers are linked to- 
1. Continued, gether by a continual progreſſion of 
equal differences. Such are the ex- 
amples laſt propounded, as alſo theſe 1, 3, 5, 7, 
9, 11, 13, &c. And 100000, 200000, 390000, 
©0000, & c. | 
F | VII. In a rank of numbers that differ by Arith- 
1 metical Proportion continued, the ſum of the 
firſt and laſt Terms being multiplied by half the 
number of the Terms, the Product is the total 
ſum of all the Terms: So it being demanded, how 
many ſtrokes the Clock ſtrikes betwixt Midnight 
and Noon; the Terms of the Progreſſion in this 
queſtion are Twelve, viz. 1, 2, 3, 4 5» 6, 7, 8, 9, 
10, 11, 12. for in that order the Clock ſtrikes, 
1 wherefore if I multiply 13 the ſum of 12 and 1 
F (the firſt and laſt Terms) by 6 (being half the 
number of the Terms) the Product is 78, which 
IF Is the total ſum of all the Terms propounded be- 
1 ing added together. . 
VIII. Or thus, Multiply the number of the 
Terms by the half ſum of the firſt and laſt Terms, 


and then likewiſe the Product will give you the E 
0 g 


= ” 
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of all the Terms: So 13, 11, 9, 7, 5, 3» being gi- 
ven, their total is 48, for 8 the half ſum of 13 and 


35 the firſt and laſt Terms being mult iplied by 6, 


the number of the Terms, the Product is 48. 
II. Three numbers being given, that differ by 
Arithmetical proportion continued, the mean being 
doubled, is equal to the ſum of the extreams: So 5, 
6, 7, being given, 6 being doubled, is equal to the 
ſum of 5 and 9, the two extreams. | 

X. Arithmetical proportion may 
be continued either upwards or werde, 


downwards. 


XI. Upwards, when the terms of the Progreſſion 
increaſe, as theſe, 2, 4, 6, 8, 10, 12, Cc. or theſe 
I, 2,3, 44 5,6, &c. And this laſt rank is more 
particularly termed Natural Progreſſion. | 

XII. Here when the firſt term is alſo the com- 
mon difference of the terms, the laſt term being 
divided by the number of the terms, the quotient 
will give you the firſt term of the rank : Again in 
this caſe the firſt term multiplied by the number of 
the terms produceth the laſt term: So this rank 3, 
6, 9y 12, 15, 18, 21, being propounded, wherein 
3 is both the firſt term, as alſo the common diffe- 
rence of the terms; [ſay 21 the laſt term being 
divided by 7 the number of the Terms, the quoti- 
ent is 3 the firſt term; contrariwiſe 3 the firſt term 
multiplied by 7 produceth 21 the N 1 

III. Arithmetical proportion continued down- 
wards is, when the terms of the pro- »_— 
greſſion decreaſe : Such as are 35, Downwards, _ 
32, 29, 26, 23, 20; And 40, 35, 30» | 
N 


T Hess 
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FW. Here when = laſt term is alſo the com- 
"This Rule mon difference of the terms, the firſt 
Thee and 7 term being divided by the Number 
the 12th Rule a. of the terms, the quotient will give 


foregoing you the laſt term: Again, the laſt 
term multiplied by the number of the terms, pro: 


duceth the firſt term of the rank. 


For Fxample, this rank 40, 35, 30, 257 20, "TH 8, 


5 being propounded, in which 5 is both the laſt 
term, and likewiſe the common difference of 
the terms, I ſay, 40 the firſt term being divided 
by 8 the number of the terme, the quotient is 5 
the laſt term: On the other hde 5 the laſt term 
being multiplied by 8, tue product is 40 the firſt 
Fl. 

_ AF. Arithmetical upon interrupted Is, 

when the Progreflion is diſcontinued : 


2. Interrupted. as in theſe numbers 2, 4, 8, 10; here 


2 and 4 being compared with 8 and 
10 differ according ro Arichmetical proportion, 
but ſo do not 4 and 8 differ, for 2 is the common 
difference betwixt 2 and 4, 8 and 10, whereas the 
difference betwixt 4 end 8, is 4. la like manner 
8, 14, 17, 23, differ by Arithmeticl proportion 
interrupted. 
VI. Four nmmbers being given, that differ by 
Arithmetical proportion either continued or inter- 
rupted, the ſum of the two means is equal to the 


ſam of the two extreams: So 5, 6, 7, 8, being gi- 
ven, the ſum of 6 and 7, the two mean numbers, i is 


equal to the ſum of 5 and 8, the two extreams: 
and 8, 14, 17, and 23, being propounded the ſum 
of 14 and 17 being added together is equal to the 


ſam of 8 and 23. 
XVII. Geo- 


Chap. XXXV. Numbers in Quality, 299 
VII. Geometrical proportion is, when dive 
numbers differ according to like Rate Lage, 
or Reaſon: that is, when the reaſons of — 
numbers, being compared together AM 
are equal. S0 1, 2, 4, 8, 16, 32, &c. which differ 
one from another by double 1 caſcn, are ſaid to differ 
by Geometrical proportion, for as 1 Is half 2, ſo 2 
is half 4 4 half 8, 8 half 16, 16 half 32, &. 

Wilk Geometrical proportion is ei- | 
ther continued or interrupted. _ | 

VA. Geometrical proportion continued is, when 
divers numbers are linked together by a continued 
progreſlion of the like reaſon : Of this tort 1s the 
example laſt given: For as 1 is to 2, ſo is 2 to 4, 4 
to 8, 8 to 16, is to 32, &c. So likewiſe the numbers 
37 97 27, 81, 243, 729, &c. differ by Geomctr ical 
proportion continued, viz. by triple reaſon, each 
of them being contained three times in the next 
number that follows it. 

XX. In numbers continually proportional from 
1, the firſt number ſrom 1 is the root or firſt 
power, the ſecond is the ſquare or ſecond power, 
the third the cube or thi:zd power, the fourth 
the Biquadrate or fourth power, the fifth the 
fifth power, the ſixth the ſixth power, &c. So 
in this rank of numbers, 1, 3. 9, 27, 81, 243; 
729, &c. 3 is the root, 9 the ſquare, 27, the cube, 
$1 the Biquadrate, 243 the fifth power, 729 the 
ſixth power, &c. | 

XXT. The root being multiplied by it ſelf pro- 
duceth the ſquare, which being again 
multiplied by the root produceth , Per. 
the cube, and ſo each Proportio- : 
nal being multiplied by the root, produceth the 

T 2 propor- 
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proportional next above it, and then the numbers 
comprehended betwixt 1, and the laſt number pro- 
duced are called mean proportionals: So in this 
rank of proportional numbers, 1 » 2, 4 8, 16, 32, 
&c. 2 the root being multiplied by it ſelf produ- 
ceth 4 the ſquare, which being again multiplied 
by 2 produceth 8 the cube, then 8 being multi- 
plied by 2, the product is 16 the biguadrate, and 
ſo of the reſt in their order, and here 2, 4, 8, and 


| 16, are the mean proportionals in the rank pro- 


pounded. 

XII. If you multiply the root by it ſelf, and 

conſequently the ſubſ:quent numbers 

Continual by themſelves, the numbers inter- 
Brice us g. Cepted betwixt i and the number laſt 

riggius A- 
rith. Log. C6. produced may not unfitly be called 
continual means: So 2 being given 
for the root, multiplied by it ſelf, the product is 4, 
which being again muitiplied by it ſelf produceth 
16, then 16 in like manner ſquared produceth 256, 
which likewiſe multiplied by it ſelf produteth 
65536, I ſay then that 2, 4, 16, and 256 are conti- 
nual means betwixt 1 and 65536. 

XVIII. The continual means comprehended be- 
twixt any number given and t, are diſcovered by a 
continued extraction of the ſquare roots; for exam- 
ple, 65536 being given, the root thereof extracted 
is 256, whofe root is 16; then the root of 16 is 4, 
and the root of 4 is2; ſo that at laſt I find 256, 
16, 4, and 2 to be continual means intercepted be- 
twixt 65 536 and r as before. 

. In numbers that increaſe by Geometri- 
cal proportion continued, if you multiply the 


laſt term by the quotient of 2ny one of the terms 
| divided 
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divided by another term, which being leſs is next 
unto it, and then deducting the firſt term out of 
that product, divide the remainder by a number 
that is an unit leſs than the quotient, the laſt 
quotient will give you the total of all the terms pro- 
pounded in the progreſſion; ſo this rank 2, 6, 18, 
54, 162, 486, 1458, being propounded, where- 
in the proportionals differ by ſubcriple proportion, 
I firſt take 2 and 6 the two firſt terms, aud divi- 
ding 6 by 2, | find the quotient 3, wherefore 
multiplying 1458 whe laſt term, by 3 the quoti- 
ent, the product is 4374, out of which if 1 de- 
duct 3 the firſt term, the remainder is 4.372, which 
being divided by 2 (viz. a number which is an 
unit. leſs than three the quotient) the laſt quotient 
gives me 2186, which is the total ſum of the pro- 
portionals propounded. 

XV. Three proportionals being given, the ſquare 
of the mean is equal to the product of the extreams: 
So 4, 8, and 16 being propounded, 8 times 8 being 
64, is equal to 4 times 16, which is likewiſe 64. 

XVI. Geometrical Proportion interrupted is, 
when the progreſſion of like reaſon 

is diſcontinued, in ſuch fort that 2. Interrupted. 
four numbers being given, the like 

reaſon is not found betwixt the fecond and third, 
that is betwixt the firſt and fecond, and the third 
and fourth; of this ſort are theſe numbers 2, 4, 16, 
32. here as 2 is to 4, fo is 16 to 32, for they dif- 
fer by double reaſon; but as 2 is to 4, ſo is not 4 
to 16, for 4 and 16 differ by fourfold reaſon, 4 be- 
ing contained 4 times in 16: So likewiſe 4, 8, 8, 16, 
differ according to Geometrical proportion inter- 


rupted. | 
2 AVI. The 
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XVII. The numbers of Multiplication and Di- 
viſion are proportional; for in Multiplication, as 
t is to the Multiplicator, ſo is the Multiplicand to 
the Product, or as t is to the Multiplicand, ſo is the 
Mulciplicator to the Product: Again, in Diviſion, 
as the Diviſor is to 1, ſo is the Dividend to the 
Quotient : Or as the Diviſor 15 to the Dividend, ſo 
is 1 to the Quotient. 

XVIII. Four proportional Numbers whatſoe- 
ver being given, the product of the two means is 
equal to the Product of the two extreams : So 2, 
4, 16, 32, being propounded, 4 times 16 (which 
is 64) is equal to 2 times 32, which is likewiſe 64. 

Here endeth the firſt Book, which containeth all 
that is abſolutely neceſſary, for the full under- 
ſtanding of common or practical Arithmetick. Such 
as deſire to ſee. how the ſame is performed by ar- 
tiſicial, or borrowed numbers, called Logarithms, 
may peruſe Mr. Wingate*s Second Book, being a di- 
ſtin& Treatiſe of Artificial Arithmetick. 
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An Explication of ſuch Notes or 
Characters, which for brevi- 
ty ſake are uſed in this AP. 


2 - is a Note of Addition, ſignifying that the 

number which followeth ſuch ſigh is to be ad- 
ded to the number preceding it ; ſo 3 + 4 implieth 
that 4.is to be added to 3: Sometimes allo when no 
number is placed next after the ſaid note, it impli- 
eth that the number precediug 1s not exactly ex- 
preſt; ſo the ſquare rost of two is 1. 414 | Or 1.414, 
Cc. that is, 12 r; and ſomewhat more. 

This — is a ſign of Subtraction, ſignifying that the 
number which followeth ſuch ſign is to be ſubtra- 
Qed from the number preceding it; ſo 6 — 2 fig 
nifieth the difference between 6 and 2, or 2 to be 
ſubtracted from 6. 

This x is a ſign of MAultiplication, ſignify ing that 
the number which precederh ſuch ſigu is to he mul- 
tiplied into, or by the number following the ſign; 
So 3 x 4 implieth that 3 1s to he multiplied by 4; 
likewiſe by 3 x 4 x 81s underſtood the continual mul- 
tiplication of the numbers 3, 4, and 83 wiz, 3 
is to be multiplied by 4, and the product is 

to be multiplied by 8. Sometimes alſo the ſaid 
ſign hath reference to as many of the preceding 
or following numbers as have a little line placed 
over them; ſo3x2x6 or2 x6 x 3 ſignifieth that 


3 is to be multiplied by the ſam of 2 and 6. 1 
wil | 


a” 


= — 


3 
5 x 3, or 3x 8 5 implieth that 3 


Appendix. | 
wiſe 8 
is to be multiplied by the difference between 8 and 5 : 
Moreover if A and B repreſent two numbers, then 
Ax B or A B implieth the product of the multipli- 
cation of thoſe numbers: Likewiſe B- -C x A ſig- 
nifieth the product ariſing from the multiplication 
of the — of the number B above the number C, 
by (or into) the number A. Again, if A B and 
A Crepreſeat two lines, then 2! AB & A C impli- 
ech a rectangular Figure or long ſquare made of 
the lines A B and A C. | © 
Numbers placed as you ſee in the 3) 18 (6 
Margin, denote a Diviſor, a Dividend, 
and a Quotient, to wit, 3 the Diviſor, 18 the Divi- 
dend, and 6 the Quotient; the like is to be under- 
ſtood of other numbers ſo placed. 
Numbers placed after the manner of a fraction 
denote a Quotient, which ariſeth from dividing the 
2x5Xx6 
- is equal 


Numerator by the Denominator ſo 


to the Quotient, which ariſeth from dividing the Pro- 
duct of the continual Multiplication of 2, 5 and 6 by 
the Produtt of 3 multiplied by 4. 
Four numbers placed as you ſee in 2. 4:: 6. 12 
the Margin are Geometrical proporti- 
onals, viz, As 2 is to 4, ſo i186 to 12: or if 2 give 
4, then 6 will give 12. Sometimes alſo they are 
placed thus, 2 4. . 6 12. 8 
This = is a note of equality or equation; ſo by 3 
-+4=5-2 is ſignified that the ſim of 3 and 4 is 
equal to the ſum of 5and 2: Alſo ) —3=9—5 
ſignifieth that the difference between 7 and 3 is 
equal to the difference between 9 and 5; that is, 7 
| leſſened 


. Appendix. 
leſſened by 3 leaves the ſame remainder, as 9 leſ- 
ſened by 5. Alſo 4 x 3 12 inmplieth that the pro- 
duct of the multiplication of 4 by 3 is equal to 12. 
> This is a ſign of majority, ſignifying that the 
number on the left hand of ſuch ſign is greater than 
the number on the right hand thereof, ſo 5 > 3 
implieth that 5 Is greater than 3 | 
< This is a ſign of minority, ſignifying that the 
number on the left hand of ſuch ſign is /e/s than the 
number on the right hand thereof; ſo 3<< 5 im- 
plieth that 3 is /eſs than 5. | | 
This Character / or V q. ſignifies the ſquare 
root of the number which follows it, ſo / 144 im- 
plies the ſquare root of 144, to wit 12. 
Alſo this / c. ſignifies the cube root of the num- 
ber which follows it: So /c. 1728 ſignifies the 
cube root of 1728, which cube root will be found 


to be 12, 
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Uch as are well vers'd in the parts of A. 
rithmetich, which have been fully laid o- 
pen in the precedent Book, and are mind- 
ful of the Notes or Symbols before explain- 
| ed, will find no difficulty in the 1, 2, 3, 
4 5, and 10 Chapters of this Appendix, wherein 
divers compendious operations no leſs delightful 
than uſeful are methodically handled, and the reſt 
will be as eaſie to ſuch as are but meanly acquainted 
with Geometrical de monſt ration. | 

II. To repeat the brief ways of Multiplication ſet 
forth in the 10, 11, and 12 Rules of the fifth Chapter, 
or thoſe of Diviſion, in the 11, 15, and 16 Rules - . 
2 Nr "the 
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MN ultiplication of two ſingle figures, inſtead of di- 
viding by that Diviſor you may firſt divide by one 
of thoſe ſingle figures, and then divide the quotient 
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the ſixth Chapter aforegoing, would be a ſuperfluous 
work, and therefore 1 ſhall preſuppoſe the Reader 
to be throughly acquainted with them, as alſo with 
competent knowledge in the operations of FraCtions 
both vulgar and decimal. 

III. It will be no ſmall advantage to the Practical 


Arithmetician, to have by heart not only the com- 
mon Table of Mulriplication, 


24 but this alſo in the Margin, 
36 to the end that when a num- 

| 48 ber is given to be multiplied 

4 60 or divided by 12, ( which 

| 72 happens in the Reduction of 

84 ſhillings to pence and the con- 

| verſe) the product or quorient 

108 may be written down in one 

þ line only, as in the Examples 

following. 


4736 
I2 


—— — © — ——— — — — 


12) 56832 (4736 
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12) 41664 (3472 


IW. When a whole number is given to be divided 
by a Diviſor, which is equal to the product of the 


by the other, fo will the laſt quotient be the ſame as 
if the Diviſion had been finiſht by the Diviſor firſt 
given: Thus i$ 3466 farthings be given to be reduced 
to ſbillings becauſe 8 x 6=48, l 15 divide 3465 4 

I 
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8, ſo there will ariſe 433 for 

a new Dividend, and 2 far- 8) 3466 

things remain; then I divide 4. 
the ſaid 433 by 6, ſo there 6)433 (72:2 4 
will ariſe--72 +, or 72 ſhill- 
lings 2 pence, Which with the 2 farthings remaining 
of the firſt Diviſion make in all 72 5.: 2 4 d. which 
is the very quotient, when 3466 farthiogs are divi- 
ded by 48. Note that you are to reſerye a farthing 
for every unit remaining of the firſt Diviſion by 8, 
and 2 pence for every unit remaining of the ſe- 
cond Diviſion by 6- The reaſon of the operation 
is evident, for 4 of 3—=,4. 

In like manner, if 7136 pence are given to be re- 
duced into pounds, becauſe 240 4.= J. alſo 6 x 40 
=240, therefore if 7136 pence be firſt divided by 6, 
the quotient will give 1189 fix pences, and 2 pence 
remain; then if 1189 be divided by 40, (that is by 
4, after 9 the laſt place of the Dividend towards the 
right hand is cut off) the | 
quotient will be 29 l. and 6) 7136 
there will remain 29 fix | E „ 
pences, or 145. 64. which 40) 11819 (29:44 :8 
together with the 2 pence 
remaining of the firſt Diviſion, and the ſaid 2g1. 
makes in all 29 J.: 145. : 8d. which is the ſame 
with the quotient, when 7136 pence are divided by 
240, fore of + =,,5. FS 


Again, ſuppoſe 3463 pence are given to be redu- 
ced into Shillings, foraſmuch as 4 x 3 = 12, l firſt 
divide 3463 by 4, ſo there will ariſe 865 for a new 
Dividend and 3 pence remain: Then I divide the 
laid 865 by 3, ſo there will ariſe 288 z or 288 75 

4 
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4 d. which with the 3 pence 

4) 3463 before remaining make 280 
$4 d. c. 7 d. which is the fam 
3) 865 ( 288.7 with the Quotient, when 
3463 pence are divided by 


12, for 4 of 4=;4. 

V. In the Rule of Three as well direct as inverl: 
when the Diviſor with either of the other two gi 
ven numbers may be ſeverally divided by ſom 
common meaſure, without leaving any remainder, 
the Quotients may be taken for new terms, and 
proceeding in like manner as often as is poſſible, 
the operation according to the tenth Rule of the 
eighth Chapter, or the ſecond Rule of the niath 
Chapter, will be much contracted : So if it be 
demanded what 52 yards of Cloth will coſt at the 
rate of 21 l. for 14 Yards; the Anſwer will de 
found 78 pounds, in manner following. 


J. J. y 
14. 41. 52 
8 
1. . 3.26. (78 


In the firſt rank you may obſerve, that the Divi- 
ſor 14 and the ſecond term 21, being ſeverally di- 
vided by their common meaſure 7, the three new 
terms (in the ſecond rank) will be 2, 3, 52. Again, 
in the ſecond rank, the diviſor 2 and the third term 
52 being ſeverally divided by their common me- 
ſure 2, the three new terms (in the third rank) will 
be 1, 3, 26. Laſtly, working with theſe according 
to the Rule of Three direct, the Anſwer to the queltion 
(or fourth term) will be found to be 78. 

r ee oo 
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Another Example, If 21 men will finiſh a work in 
16 Days, what time muſt be allowed to 12 men 
for the finiſhing of ſuch a work? Anſwer, 28 


days. 


men, days men : 
21. . 16. 12 | 
4 

| 7 4. 1 (28 days. 


In the firſt rank you may obſerve, that the Divi- 
ſor 12 (for the Rule is inverſe) and the firſt term 21 
being ſeverally divided by their common meaſure 3, 
the three new terms (in the ſecond rank) will be 7, 
16, 4. Again in the ſecond rank, the Diviſar 4, 
and the ſecond term 16, being ſeverally divided by. 
their common meaſure 4, the three new terms in 
the third rank will be 7, 4, 1. Laſtly, working 
with theſe as the Rule of three inverſe requires, the 
Anſwer to the queſtion (or fourth term) will be. 
found 28. 1 

FVI. In the Rule of three, as well direct as inverſe, 
when the Diviſor and either of the other two terms 
are fractions having a common denominator, the 
W {aid denominators may be rejected, and their nu- 
merators retained as new terms: So if it be de- 
manded what is the value of + of an EA, when of 
an El are worth 66 pence, the Anſwer will be 
1 154 pence, and the work will ſtand as you 

_ *$ | 


7. . 66. . 
32. 66 "I 7 
1. ꝗ 22. 7054 
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Another Example. If 3 yards of Scarlet cloth 
coſt $1. 155. what is the price of one yard at that 
rate? Anſwer 21. 65. 84. 


8 4 2 
nd „ ig 
3. To 1 (2 47 


VII. In the Rule of Three as well direct as inverſe 
when the Diviſor only is a fraction, either of the 
other two terms may be reduced to a fraction of the 
ſame Denominator, and then the Denominators 
may be rejected, as before in the ſixth Rule. Alſo 
when one of the three given terms is a fraction, and 
is not the Diviſor, the Diviſor may be reduced to 
a fraction of the ſame Denominator with the fra- 
Aion firſt given, and then the common Denomina- 
tors may be likewiſe cancelled, 

An Example of the firſt Caſe may be this, if 3 of 
a yard coſt . what is the price of 1 yard ? An- 


ſwer 16 ſhillings. 


An Example of the ſecond Caſe; it of ſtuff which 
is 2 of a yard in breadth, 7 yards in length will 
make a Garment; how much of that ſtuff which is 
one yard in breadth will be ſufficient for the ſame 


purpoſe? Anſwer 5 m_— ' 
Rults 
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Roules of Practice by Aliquot parts. 


J. A N Aliquot part takes its name from the La- 
5 A tine word aliquoties, for (according to Eu- 
clid) an aliquot part is of a greater number ſuch a 
part, which being taken ( aliquoties or) certain times 
doth preciſely conſtitute that greater number; ſo 3 
is an aliquot part of 12, for 3 taken 4 times doth ex- 
atly make 12, without any exceſs or defect; in like 
manner 4 is an aliquot part of 20, becauſe 4 taken 5 
times doth preciſely make 20; but 7 is not an ali- 
quot part of 20, for 7 taken twice doth want of 20, 
and being taken thrice doth exceed 20; this kind 
of part laſt mentioned is by Euclid called pars ali- 
quanta, of which there will be no uſe in this place. 

II. When the Rule of Three direct hath 1 or an 
Integer for the firſt Term, it is commonly called the 
Rule of Practice, either from the great uſe and pra- 
ctice thereof in common affairs, or elſe for that 
queſtions of this nature, may be reſolved by ope- 
rations more ſpeedy and practical chan thoſe of 
the Rule of Three, 


11 2 LJ. The 
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III. The choiceſt of theſe Rules of Practice may 
be reduced to 5 Caſes, vi⁊ · | 


| t. Of ſhillings under 20. 
When the price q 2. Of pounds and ſhillings. 
of or an In- AZ. Of pence under 12. 
teger conſiſts, $4. Of ſhillings and pence. 
| 5. Of pounds, ſhillings, pence, 
with parts of a penny. 


All which caſes, with others of the like nature, are 
handled in their order. 
IV. Any even number of ſhillings is either 2 of 
a pound (that is 2 ſhillings, ) or elſe is compoſed: of 
12 l. (to wit 2 5.) taken certain times: So 8s, is 
compoſed of l. (or 2 ſhillings) taken four times, 
in like manner 185. is compoſed of 41. taken nine 
Times. 6 * 
. When the price of 1, or an Integer of what 
name ſoever, 2 is ſhillings, the price of as many In- 
tegers as one will of that name is diſcoverable at 
firſt ſight, to wit by accounting the double of the 
figure which ſtands in the firſt place (towards the 
right hand) of the ſaid number of Integers, as 
ſhiltings,and the reſt of the ſaid number as pounds: 
SE ſo 345 yards at two ſhillings 
yard fhill. yards the yard will coſt 341. 105: 
1. 32. 345 for the double of 5 is 10, 
— — — Which I write down apart as 
Anſwer 341. 10s. ſhillings, then eſteeming.the 
remaining figures towards the 
left hand, to wit 34, as an entire number of 
pounds, the Anſwer will be 34. 105. This con- 
traction is nothing elſe, but diyiding the _ 
| | er 
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ber of Integers, whoſe price is required by 16 
More examples hereof are theſe; 


0%. fſhill. ox. 
Ticoet2Z os 2057 


— — 


, 1 rey . 
Anſw. 205 14 


— 6—— 44 — K ay _ Las 6 
— — — — —— 


574 yard ſhill. yards, 4 
bes > £0 I 20 « 


J. 5. 
Anſw. 12. 0 


VI. When the given price of 1 or Integer 
is any even number of ſhillings greater than two 
ſhillings, multiply the number of Integers, whoſe 
price is required, by half the-given number of 
ſhillings, with this caution, that the double of the 
figure which ariſeth in the firſt place of the pro- 
duct be written apart as ſhillings, and the reſt of 
the product as pounds: So if it be demanded what 
218 yards at 8 ſhillings the yard will amount upto, 
the Anſwer will be found 

870. 45.- for I multiply y. s. y- 

218 by 4 (which is half 8 1...8.,.. 218 


the given number of ſhil- #5 
lings) faying, 4 times 8 is — ——— 
32, here the double of 2 87:4 


( ro wit, of that figure | 
which is to poſſeſs the firſt place in the product) 
IS 4, which I ſet apart as ſhillings, keeping 3 in 
mind for the three tens, again 4 times 1 is 4,which 
u 3 with 
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with 3 in mind makes 7; laſtly, 4 times 2 makes 
8, ſo [conclude that the Anſwer to the queſtion is 
871. 45. The reaſon of this contraction is evident 
from the fourth and fifth Rules aforegoing. More 
examples of this Ryle are theſe following, 


yard 3. yard. 
„ > 7 BOLL © 1 


- - 


. 
-, 


8 


Anſw. 3 3 


— —— — a. 


| 5 yard 5s _ yard. 
c 
N 
Anſw. 207 0 


— — 


. 


VII. Any odd number of ſhillings is either com- 
pos'd of 22 l. (or 25.) and of ;41, (or 15.) or elſe 
it is compoſed of 71. (or 2 5.) taken certain times, 
and of ,3/. (or 15.) So 3s, is compos'd of 2 5s. 
and 13. Alſo 7 5. is compoſed of 2 5. taken three 
times and of 1 5s. Likewiſe 135. is compoſed of 2 5. 
taken fix times, and of 1 s. | 0 
VIII. When the given price of 1 or an Inte- 
ger is an odd number of ſhillings, work for the 
greateſt even number of ſhillings contained in 
that odd number, according to the fifth or ſixth 
Rule aforegoing; then for the odd ſhilling remain- 
ing, take „ of the number of Integers, whoſe 
price is required (by the tth Rule of the ſixth 
Chapter of the preceding Book:) Theſe two re- 
ſults added together give the Anſwer to the 
„ 1 queſtion: 
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queſtion : So if it be demanded what 2344 ounces 
at 13s. the ounce will coſt, ' the anſwer will be 
found 1523 J. 12 s. For if (according to the ſixth 
Rule of this Chapter) 5 

I multiply 2344 by 6, oz. full. oz. 

(to wit, by half the 1... 13 .. 2344 


remainder, when one 6 

is abated from 13 the — \— — 
given number of ſhil- Re. 
lings) there will ariſe 1406 , . 8 
1406 l. 8s. Then ta- | 117. . 4. 
king +2 of 2344, there | ——— 
will ariſe 117. 45. . 6 
which beiag added to Anſw. 1523..12 


the former product 
gives 1523“. 12 5. for the anſwer to the queſtion, 
Note, When 5 ſnilliags is the given price of 1 
or an lateger, the briefeſt way will be to take J of 
the number of Integers, whoſe value is required, for 
ſuch quotient will give the pounds and ſhilliags, 
which anſwer the queſtion: ſo 2347 ounces at 5 5. 
the ounce amount unto 5861. 155. for 3 of 2347 is 
863 or 5861. 15 5s. But when the given price of 1 
is any other odd number of ſhillings,this eighchRule 
will be as compendious as any other whatſoever. 
More Examples of this Rule are theſe following. 


yard ſhill. yard. 
be! ET 19 739 


— — — —ũ 


J. 5. 
665 + + S | 
36. . 19 
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yard ſinll. yards. © 
1 — 17 345 


41 
276. 0 
893 


— 


— 


— 
— u' — 


Anſw. 293. 7 5 


IX. When the given price of 1 or an Integer 
conſiſts of pounds and ſhillings, firſt multiply the 
number of Integers whoſe price is required, by the 
number of pounds in the ſaid given price, and 
| ſubſcribe the product as pounds; then proceed 
with the ſhillings in the ſaid given price, according 
to the ſixth or eighth Rule of this Chapter, and ha- 
ving ſubſcribed that which ariſeth under the afore- 
{aid product of pounds, add them all together for 
the anſwer of the queſtion: So if it be demanded 
what 328 hundred weight will amount unto at 2“. 
17 6. per C. (or one hundred weight) the anſwer 
will be found to be 9341. 16 5. as by the operati- 


on is evident. 


d 
> 
* 
2 
"A 
1 
4 
7 
8 
N 


.F "FX « wa l 
ket bot AS A a bh «. 
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More Examples to illuſtrate this Rule are theſe 


& J. 4. N FC. 
1. . 7 12. . 804 
"BF * n 


3. 
. © 
_— 
WM © i 
E. 6 
F. 
LY - 5. 
548 
n 
6 


Anſw. 690 vo. 3 


T. Any number of pence under 12 is either an 
Aliquot part of a ſhilling, or elſe compos'd of A- 
liquor parts thereof; ſo 3 pence is an Aliquot part, 
to wit, * of a ſhilling. Likewiſe 4 is 5 of 12 ; more- 
over 5 pence are compos'd of 2 Aliquot parts, to 
vit, of 3 pence, which is ; of a ſhilling, and of 2 
W pence which is 2 of a ſhilling; all which will readi- 

i appear by the following Talle. 


* d — — * 
* 3 — 3. a Ss — PE het — 


Pence 
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2 


— 


11 


Pence. Aliquot parts of a Shilling. 
TS + 2 ow * 
; (er 7 of z) 
12 4 
2 * 
as + 7 
4 28 
5 ; FL 
6 7 
7 7 + 
8 ++; 
* 7 Þ% 
„„ 
= 8 i 


XI. When the given price of x or an Integer is 
an Aliquot part of a ſhilling, divide the num- 
ber of Integers whoſe value is required by the deno- 
minator of ſuch aliquot part; fo will the quotient 
be the number of ſhillings which anſwer the que- 
ſtion, which number of ſhillings (whea there 1s 
occaſion.) may be reduced to pounds by the brief 
way of dividing by 20: So if it be required to 
know what 2686 ounces at 4 pence the ounce wil 


amount 
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amount unto ; the anſwer will be found 441. 15 5. 
4 4; for ſince 4 d. is an aliquot part, to wit, + of a 
ſhilling, I divide 2686 by 3, ſo will the quotient be 
$955 5. or 895 5. 4 d. which ſhillings being divided 
by 20, give 441. 15 5. 4 d. for the anſwer to the 
queſtion, as you ſee by the following operation. 


ox. d. ox. 
15. 4 8 6.0 2686 
| ee d. 
20) 89] 4 


Anſw. A Ig — 4 
More Examples of this Rule are theſe following. 


yard d yard. 
1 ꝙ ..õ 6 759 


. d. 

20) 379 6 

Anſw. 18 19 6 8 
5e 4 yards. 185 
„ 


— 


— * — + 


— w Nmmngm———_ 


Anuſw. 17 ſhillings. 
MI. When the given price of an Integer is com- 
pos d of aliquot parts of a ſhilling, divide the num- 
der of [ntegers, whoſe price is required, by the ſe- 
reral denominators of the aliquot parts contained 
lathe given number of pence, then add the quoti- 
aan | ents 
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' ents together, and the ſum ſhall be the number of C 


ſhillings which anſyer the queſtion : So if it be de. 
manded what 2347 yards of linen cloth will cot 
at 9 pence the yard, the anſwer will be found 88 
©5. 3 d. For ſince ꝙ d. is compos'd.of 6 d. and 3 4 
to wit, of aliquot parts 3 and {of a ſhilling, I firſ 
divide 2347 by 2 (the denominator of the aliquot 
| "44 part +) fo there ariſeth 
yard d. yards. 1173, or 1173. 6d 
„ Again, dividing the ſaid 
| — — — 2.347 by 4 (the deno- 
. 4. minator of the other a- 
1173: 6 liquot part) there wil 
586 : 9 ariſe 586}, or 5865. 94, 
—— | Which two quotients be- 
20) 1760: 3 ing added together give 
I. 5. d. 17604 3 d. or 881. o, 
Anſw. 88 0 3 34. which is the anſwer 
of the queſtion. More 

Examples to illuſtrate this Rule are theſe. 


r £1 r t e f , A r co£z toi. 
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He IT. 40 | 
„ e e 
180 
wo HORA 
20) 4915 „ 4. 
Anſw. 24. . 15: 0 


XIII. When the given price of an Integer con- 
ſits of ſhillings and pence,firſt multiply the number 
of lutegers whoſe value is required by the ſaid gi- 
yen number of ſhillings, and ſubſcribe the product 
as ſhillings, then divide the ſaid number of Inte- 
gers by the ſeveral denominators which are corre- 
ſpondent to the aliquot parts contained in the gi- 
yen number of Pence, and ſubſcribe the quotient or 
quotients underneath the aforeſaid product of ſhil-. 
lings, all which being added together give the 
number of ſhillings which anſwers the queſtion - So 
if it be demanded what 347 yards of cloth will 
coſt at the rate of 
75, 10d. the yard, yard . d. | yards. 
the anſwer will be 1..7 : 10. 4347 


found 1 350. 185. 2d, ——— 
for firſt 347 being 3 
multiplied by e the 7347 = 2429: 
given. number of 27 34A «: [51735 46 
ſhillings) produceth 3) 3476. | 115: 
2429 ſhillings, then — 
dividing 347 by 2 20) 27118: 2 
and 3 ſeverally, (be- . „ 
cauſe 10 d. is com- Anſw. 1373: 18:2 
pos d 
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pos'd of ; and of ; a ſhilling) the quotients will n 
173 and 1155that is 173 s. 6 d. and 115 s. $d.Laft. 
I, the ſum of all is 27185.-24. or 135 l. 18s, 24 
More Examples of this kind are theſe, 


yard . d. yards, 3 
0 1 ꝙ³. I . 5 0 
| 5. 25 
3780 . 
17 x 5$40=] 1577 Wr ſy 
22480. %o ft a 
200 958 j 
One i586 | £49 
6 1) Afofw, 147924 $0 11h 


Jo 4. dA. . | 49 
1. . 14: Geog 313 
— —— — —ͤ— 
A ES 
$5253 80 
14 x 313= 2313. 
2) 3136 156: 6 
20) 45318 
Anſw. 220 110 6 41 9! 
XIV. When the price of an Integer conſiſts of 
ſhillings and pence, and that ſuch ſhillings and 
pence jointly conſidered do make an aliquot part 
of a pound, it will ofcentimes be a briefer way than 
that in the laſt Rule, to divide the number of In- 
tegers, whoſe value is required, by the denominator 
of ſuch aliquot part, ſo will the quotient — 
| anſwer 


e 
. 
. 
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anſwer to the queſtion in pounds and known parts 
ff a pound. Thus it it be demanded what 767 yards 
will coſt at the rate of 6 s. 84. the yard, the anſwer 
up} found 255. 1.3 5, 4 d. For ſince 65. 8 d. is 
an aliquot part, to wit, _— . 

! of : * I divide y- . 4. 

767 by 3. ſo there ari- 1... 6:8. . 62 
ſerh in the quotient e 
25577 Or 255 l. 133. 3) 767 (255134 
: 4 4. which is the an- | | 
ſwer of the queſtion. Note that the Aliquot parts of 
a pound convenient for this Rule are theſe expreſt 
in the following Table. 


| Al:quot parts of a pound. | 


— 


19 N- 


4.7 


og cog 


0 


XV. When the given price of i or an Integer con- 
filts of pounds, ſhillings and pence, reduce the ſaid 
pounds and ſhillings all into ſhillings, then proceed 
according to the 12 Rule of this Chapter: So 517 C. 
at 3l.: 175. 5 d. per C. will be found to amount un- 
to 2001 J. 45. 5 d. for having reduced 31. 174. in- 
to 77 5. I multiply 517 by 77, and write down the 

Particular 
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particular products; then for the 5 pence which i 
compos'd of the aliquot parts 5 and x of a ſhilling, 
take+and 4 of 317, and ſubſcribe the quotients or. 
derly underneath the aforeſaid products: Laſtly, 
adding all together the ſum 40024 s 5 d. or 2001 | 
4 5 5 d. for the anſwer of the queſtion. 


Cc .. 1. ip e. 
1 „ o 5 +00 SET 


* 
— 1 — 13 


— — — 


5 3619 
Nes 189 
4) $17 C. 129: 34. 
6) 517 ( 86:2 


— — 


20) 400214: 5 | 
Anſw. 2001: 4:5 


More Exanples of this Rule are theſe following. 


C. * 
A. 44+ C533 $&S: + 8 


s 
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reed 108 | 
„108 
3) 108 (.. 36 
36 
20) 122716 


| „ 
Anſw. 613: 16: 
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1 C. J. 5. 4. 5 : 
. I. „ 10 | 
7 — — — — 
| 50 x 844200. 
2) 84 (42 
— — — [. Ly d. 


20) 42412: (21 2:2:0 


ES DN” 
| 612 | 
- 32 x 306 = 
| 978. 
3) 3060 12 
40) 200 6245 
20) ggo[0: 4 


| * d. 
Auſw. 495: 0: 4 


Note, When the given price of an Integer con- 

ſiſts of certain Pence together with + d. or 39. it will 
be convenient to take due aliquot parts of the num- 
ber of Integers propounded for all the given price 
of an Integer, except 1 d. and the ſaid ; d. or } d. 
Then for that Peny, and 4 d. take ; of the ſaid In- 
tegers propounded, and if there be yet a farthing, 
take 5 of the ſaid quotient which ariſeth by taking 
+3 both which quotieats give the value in ſhillings 
correſpondent to 1 } d. This will be evident by the 
ollowing Examples. X Yard 


— —— — v— _ 
- 


— — z —— — — 
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1 yard d. yards 
Lo. $% „ „ $26 


6). 9 © 1 
| J. & .: th 
Anſwo 11 : 17: $4 _ 
— — OCCNTRSES 


— — . 4. d. 


J 5 20) 2550 (127: 10 :» 


XVI. When the price of an Integer is given, 
and the price of many Integers of the ſame nam 
together with or or 4 of an Integer is required, 
the value of thoſe Integers may be firſt found dj 
ſome of the precedent Rules, and then for it 
price of I of an Integer, take: of the given pri 
of an Integer; likewiſe for f of an Integer, take: 


mm" g_ ' 2 — ume = a —_—— . —_— 


AS As Aa IS 


SS, -. CS r 9 
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of the ſaid given 7 ; alſofor } of an Integer take 
the compoled of f and 1 of the ſaid given price: 
So if it be demanded what 34 C. 3 qu. (to wit, 34 
hundred weight, and 2 of an hundred weight) of 
Sugar will colt at 41. 165. 3 d. per C. the Anſwer 
will be found 1671. 4s. 74 as by the ſubſequent 
operation is manifeſt. * 


the — * : 0. 84 2 
| 24. __ 8 , 


————— — 


20) 224l4 . „* 7 
Anſw. he 15 «>. BY 


An Example of Aveirdupois greater Weight, 
where the quantity whoſe Price is ſought conſiſts of 
entire Hundred weights, quarters of an Hundred, 
and of fome number of Pounds, which is not an 
aliquot Part of 28 or 2 C. | 


— 


Aol. 
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242184 „ 
8.3 2184. . 2 8 
2 of 275. 3 d 2 
„ 32 
The 8 . 1 ö 37 
wing fr 57 ae 
1 8 7 


7400 2532ʃ2 2322 
oe "NE d. 
Anſw. 1266 : 2 : 34 +|- 


The example laſt mentioned being [of thoſe que- 
ſtions which ordinarily happen in trade) one of 
the hardeſt to be reſolved by the Rule of Practice, | 
ſhall couch upon the aforegoing operation, where 
Jau may obſerve the price of 218 C. 3 qu. to be 
Found after the manner of former Examples; then 
. part of the 24 lb. in the r take 4 
MNriccof C. Likewiſe for 7 1b. I take half the 
Pr 1.4 /5. and ſo there yet remains 3 1b, whoſe 
price is found by taking + of the price of '7 lb vir 
the price of 7b being very near 7s 2 4 d. or 86 3 d 
multiply 86 2 by 3, and divide the quotient by 7, 
ſo there ariſeth 374. or 3 5. 1 d. very near. Laſtly, 
all being added together, the ſum is found » 


| 
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be very near 253225. 3 1 4. or 1266 J. 2s. 31 d. 

Note, That a quarter of a Farthing(or 5; of a Pe- 
b. ny) is the ſmalleſt Money expreſt in the example; 
and where any thing ariſeth leſs than a quarter of 
ca Farthing, it is omitted, but ir is ſuppoſed to follow 
this Note , for which ſurpluſages ſome reſpect 
ought to be had in adding al together: Now 
albeit, in reſolving queſtions after this practical 
manner there will be ſome error, yet the loſs for 
the moſt part will be leſs than a Farthing, which is 
inconſtderable. | | 

VI. When the price of 1 or an Integer conſiſts 
of divers Denominations, as Pounds, Shillings, 
Peace; and the price of a certain number of Inte- 
gers, which exceeds not a ſingle figure, is required, 
work as in the following Example, viz. If it be re- 
quired to find what 8 C. muſt colt at 3/. 135.73 4. 
per C. it is evident that 8 C. mult coſt 8 times 30. 


3 4 8 
| B's : 13 1 
: Sep 


Anſw. 27: 9: © 


13. 734. therefore I multiply 2 by 8, ſaying, 8 half 

Pence make 4 Pence, which | reſerve iu mind; a- 

gain, 8 times 7 Pence make 4 s, 8 d. (co wit, & fix 

Pences make 4. and there are 8 Pence beſid ) to 

which adding 4 penoe in mind, there will ariſe 5 -. 
which I reſerve 1a mind, and ſubſcribe a cypher 

under the place of Pence; again, I ſay & times 13 

' WI billings make 5 4. (to wit, 8 Angels make 4 /. 

ads times 3% make 11 45.) to which adding 5 5. | 

d = X 3 ia | 
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in mind, the ſum will be 5 l. 95. wherefore I ſub- 
ſcribe g. (the exceſs above the pounds) under the 
ſhillings, and keep 5 l. in mind laſtly, I ſay 8 times 
| 3 pounds make 24 pounds, which with 5 pounds 
in mind make 29 pounds; ſo that the total product 
| or anſwer of the queſtion is found to be 291. 9 s. 
| More Examples of this kind are theſe. 


bs l. 3. d. C. 
1 2 „* 172 15: 39 4 


1 a” —— —— 


Comer ac 


. n ee 
1. 18212264. 8 


VIII. When the price of 1 lb. weight is known, 

and the price or value of 1 C. (to wit 112 U.) is re- 

2 the anſwer may ſometimes be given more 

peedily than by any of the former Rules, by this 

Rule which follows, viz. Find the number of far- 

. things contained in the given price of 1 lb. weight, 
* then take twice the number of ſhillings, and once 
that number of groats, and having added them to- 

get her, the ſum will give the value of 1 C. to wit, 

112 lb. weight: So if it be demanded what 1 C. or 

11215. weight of Cheeſe will coſt at the rate of 3 


pence the pound' weight, the anſwer will be 1 |. 
105.4 d. $ 


- 


For 


E 


8 


therefore the double of 13 ſhil?- 1. . d. 
lings Is. . 6. 4-0: 3.0 
13 Groats make ' 410441. 3-4 
Therefore the ſum (which is — _ , 
the price of 1 C. or 112 |þ. I: 10:4 


22 groats make. . 24297426 
Which added together give — — 
the price of 1 C. or 112 1b. to 2: 11:4 
wit | 


pounds not exceeding 10, the gain of ways of compu- 
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For according to the faid Rule, the number of 

farthings contained in 3 4 d. (the | 

price of 1 pound weight) is 13, 


weight) is: 

The reaſon of this Rule is evident, for if  /b. 
weight coſt 13 farthings, then 112 lh. muſt neceſſa- 
rily coſt 112 times 13 farthings, or (which is the 
ſame) 13 times 112 farthings ; but 13 times 112 
farthings are equal to twice thirteen ſhillings toge- 
ther, with once thirteen groats, becauſe 112 far- 
things are compoſed of twice 48 farthings (or ty. 
ſhillings) and of 16 farthings (or one groat;) 
wheretore the truth of the ſaid Rule is evident. 

Another Example, whenSugar is at 5 3d. the pound 
weight, what is the value of 1 C (or 112 1b. weight?) 
4221 IIs. 4d. For in 5 34, 
are contained 22 farthings, there l. „ d. 
fore the double of 2 2ſhillings is. 2081 8 


XIX. When the gain of (or allowante for) 100 
Iategers conſiſts of ſome number of Conpendious 


as many like Integers and known ting Intereſt 
rts of an Iategecs as one will, may aud Fators 4. | 

be found very briefly by the follow- - | 
ing method, viz, If 1001. gain 3 l. what is the 
| X 4 gall | 

| 


| 
| 
| 
' 
| 
| 
| 


336 Rules of Practice Appendix ix 
gain of 246 l. 18s. 104d) Anſwer 7 l. 8 C6. 1 $339. 


Firſt, I multiply 246 J. 18 5. 10 d. by 3 (the ſecond 


term) after the manner delivered in the 17 Rule of 
this Chapter, and. write down the Product which is 
7401. 16s. 6d. Then Idivide the ſaid Product by 
100 (the firſt term in this Rule of Three) in this 
manner, viz. I divide 740 pounds by 100, which is 
performed by cutting off towards the right hand 


l. l. CRE AP 
I00.. 3. . 246: 18: 10 


the two laſt places of 740, ſo the Quotient gives 


Pounds and there will be a remainder of 40 Pounds, 


which 40 Pounds I reduce into Shillings, fo there. 
will ariſe 800s. to which adding the 16 s. which 
ſtand 1a the place of Shillings, the ſum will be 816 
Shillings; theſe are all to be divided by 100 (by 
cutting off two places as before,)ſo the Quotient will 


give 8 Shillings, and there will remain 16 Shillings, 


which being reduced to Pence, and unto them 6 
Pence being added (to wit, the 6 Pence which ſtands 
in the place of Pence) there will ariſe 198 Pence; 


theſe allo are to be divided by 100 (by cutting off 
two places to the right hand as before,) ſo the quo- 


tient 
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tient gives 1 penny, and there will remain 98 pence; 
ſo the exact quotient or anſwer of the queſt ion is 
found to be 7. 85. 172 d. 
More Examples of this Rule are theſe following. 


J. | J. L 4. d. 
100 ,. . 6. . q 593: 1227 
6 


- — — — 


l. 47 S 
20 


3. 1235 
12 


oo. „ 


d. 4 265 


After the ſame manner may this following que- 
ſtion and ſuch like be reſolved, viz. When 100 Ells 
of Linen cloth coſt 30 l. 18 s. 94. what is the price 
of 1 EN? Anſwer Gs. 2 d. 1 farth. 


Ells 


—_— —— 


_ 
a 


> — — 
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Els. | J. 4. d. El. TY | 
1e0 :-30 : 189.21 _— 

20 188 189 
1 | — — : 
Shil. 6118. 
— 
Pence 2125 
Farth. 1 loo 


XX. When the given gain of (or allowance for) 
100 Integers conſiſts of ſome number of Pounds 
not exceeding 10, together with ſome Aliquot part 
or parts of a Pound, the operation will be lictle 
different from the laſt mentioned Examples, as 
may appear by the reſolution of the ſubſequeat que- 
ſtion, viz. What muſt be allowed for 21561. 13, 
44. at the rate of 6 J. 15s. for 1001. ? Anſwer 
145 J. 115. 6d. thus found; firſt I multiply the 
ſaid 2156 J. 135. 4d. by 6 (the number of Pounds 
in the given allowance 6. 15 5.) after the manner 
of the laſt examples, and ſubſcribe the Prod ud 
which is 129401. underneath the line as you ſee, 
then ſince 15s. are equal to 21. together with : J. 
I take of 2156 J. 135. 4d. which is 10781. 6 5.84, 
likewiſe ; of the ſaid 2156 J. 135.4 d. to wit, 5391. 
35. 4 d. and having ſubſcribed theſe quotients un- 
derneach the Product firſt found, and added them 
all together, I find 14557 l. 105. © d. for the total 
product, wich which I proceed as in the former 
Examples, and ſo at length the Anſwer is foui. d to 
be 1450. 11 5. 6.4. View diligently che operation 
199 
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0 2 J. l. 5. * 
100 6 . 2136 13:4 
6 2 

14 a Yo 12949 200: o 
1078:06; 8 


L, 145 57: 10: 0 
120 
0 een 
S II 50 | 
I2 
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CHAP. II. 


Concerning Exchanges of Coins, Weigles, and 
_ Meaſures. 


J. T HE rate or proportion between Coins, 
Weights, &c. of different kinds being known, 

either from: ſome good Author, or rather by expe- 
rience; it will not be difficult, to ſuch as under- 
| Rand the Rule of Three, to know how to exchange 
a given quantity of one kind, for a quantity of the 
lame value in another kind. But ſiace in ſome caſes 
the common way of working may be much con- 
tracted, 
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tracted, I ſhall endeavour to ſhew the moſt com- 
pendious ways to perform this buſineſs, . | 

II. In exchanging of things of different kinds 
(whether they be Coins or Weights, &c.) when two 
things of different kinds are compared together, 
the queſtion may be reſolved by one ſingle Rule of 
Three, as will be evident by the ſubſequent Ex- 
amples; viz. . 

Queſt. 1. How many Riders at 215. 2 2 d. ſterling 
the piece, onght to be received for 2511. 6s. 4 2 d. 
of ſterling Money ? Anſwer, 237 Riders. For the 
- firſt and third terms in the Rule of Three, which a- 

riſe from this queſtion, being converted into half 
pence, the proportion will be thus, 


509 . 121 120633 . 237 


Queſt. 2. If 100 Ells of Antwerp make 75 yards of 
London, how many yards of London meaſure will 


27 Ell of Antwerp make? Anſwer 20 |, yards. 
100. 75 1229 20. 


IIl. When more than two different Coins, VWeighis, 
Meaſures,&c. are compared together, viz. when one 
kind of Coin is compared with a ſecond of another 
kind; that ſecond with a third; the third with a 
fourth; the fourth with a fifth, &c. two different ca- 
ſes are ordinarily raiſed from ſuch compariſon, viz. 
t 1. How many pieces of the firſt Coin 
n | are equal in value to a given number of 
Ei 5 Ne pieces of the laſt-Com : Or, | , + 
3 , 2. How many pieces of the laſt Coin are 

2 | equal in value to a given number of pieces 
( the firſt kind of Coin? An 
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An Example of the firſt Caſe. | 


I 35 ells of Vienna make 24 ells at Lyons; 3 ells 
of Lyons 5 ells of Antwerp; and 100 ells of Antwerp 
125 ells at Franckfort; how many. ells of Vienna 
1 unto 50 ells at Fanctſort? Anſwer, 35 
ells of Vienna. | 3 | 
For the more eaſie underſtanding of the reſolu- 
tions of this queſtion and others of like nature, Let 
a repreſent an ell at Vienna; ban ell at Lyons; c an 
ell at Antwerp, and d an ell at Franckfort ; then may 
the given terms in the queſtion be ſtated in the fol- 
lowing order. | 


„„ 3 T0 e=24h 
; Sepſis N 
100 c=125d. 


The queſtion 50 d= ? a 


Which order of placing the ſaid given numbers 
(or terms) being obſerved, it appears that if 35 4 
be accounted to ſtand in the firſt place : 246 in the 
ſecond; 3b in the third; 5 c inthe fourth; 100 c 
in the fifth, Cc. then all the terms which ſtand in 
odd places, to wir, the firſt, third, fifth, and ſe- 
venth places, will neceſſarily fall under the firſt 
row or column on the left hand, and all the terms 
which ſtand in even places, to wit, in the ſecond, 
fourth, and ſixth places, will fall under the latter 
column. 1 
Thbheſe things premiſed, all queſtions which fall 
under Caſe 1 before - mentioned, may be reſolved 
by this Rule, vix. 
| Rule 


'a 
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Kule I. 


Multiply al the given terms which ſtand in odd 
places (to wit, in the firſt columa) according to 
the Rule of continual Multiplication, and reſerve 
the laſt Product for a Dividend: Again, multiply 
continually all the terms which ſtand in even pla- 
ces, ſo ſhall the Product be a Diviſor, and the Quo- 
tient ariſing from the ſaid Dividend and Diviſor 
ſhall be the anſwer of the Queſtion. 

So in the laſt mentioned Queſtion, if all the Num- 
bers in the firſt Column, to Wit, » 3» 100, and 50 


be multiplied continually, the A will il de 


525000 for a Dividend; Ito if all the Numbers in 
the latter Column, uz. 24, 5 and 125 be multiplied 
continually, the laſt Product will be 15000 for a 
Diviſor, and the Quotient ariſing from the ſaid Di- 


vidend and Diviſor will be 35, which is the number 


of Ells of Vienna required. 


444 
* he 


— 


* 525000: 15000) 525000 (35 


The reaſon of the ſaid Rule I, will be manifeſt 


by ſolving the queſtion propounded by three ſingle 
Rules of Three, thus, 
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3543 | 
I. 24b. 35 4:: 36. ee. 


1 100 3238 100 
II. —.—— :: — . 201254 
1 24 AS Tos < 


I 125 # 5x 24 

1 [fr 
which fourth proportional laſt found, a with 
35x34100 X 30 7 


— ens well viewed 3 ed 


125 * 5 2 14²¼ 

with the before mentioned order of placing the 
terms given in 1 Sives wwe very Rule I. 
before expreſt in wo 


| An Example of the FAX of the two Caſes before: 
mentioned 

If 10 lb. of Auoirdupois weight at London be equal 
to 9 lb. of Amſterdam; 45 lb. at Amſterdam. 49 lb. 
at Bruges; and 98 lb. at Bruges equal to 116 lb. at 
Dant xict; how many ib. of Dant ict are equal to 
112 1b, of Avoirdupois weight at London ? Anſwer, 
129. 92 {b. of Dantzict. 

That the operation may be the more dee, lets - 
repreſent one pound of Avoirdupois weight; b one 
tb, of Amſterdam; c one 1b. of Bruges, and d. one ib. 
of Dantzick ; then let the queſtion be ſtated after 
the order in the firſt Caſe, viz. 


_ — — . —˙· 


Suppo ſitions | 


—— ü — 


—— — — 


— — n =» 
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—— — 
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| I04=' 9b 
Suppoſitions 4.5 b = © 
| 98 c =116 d 


The queſtion 112 a = fd. 


- Theſe things premiſed, all queſtions which fall 
under Calc 2. before mentioned, may be reſolved by 
+ = 


'Op ire r Ah 
ESL ES $4.2. * | 1 
Multiply all the given terms which ſtand is even 
place (to wit i the latter columi) and the laſt odd 
term in the firſt column according to the Rule of 
continual Multiplication, and reſerve the laſt pro- 
duct for a Dividend; again, multiply continually 
the reſt of the terms which ſtand'in odd places (to- 
wit in the firſt column) for a Diviſor, ſo ſhall the 
quotient ariſing be the anſwer-of the queſtion. - 
Or in this latter caſe if you place thelaſt of the 
given terms in the ſame column with the even terms, 
the rule for ſolving queſtions,” which fall under the 
latter caſe will be this which followeth, viz. ' 
Multiply continually all the numbers in the lat- 
ter column for a Dividend; alſo multiply conti- 
nvally all the numbers in the firſt column for a Di- 
viſor, ſo ſhall the quotient ariſing be the anſwer of 
the queſtion. Thus the anſwer of the laſt mention- 


ed queſtion will be found 129. 92, to wit, 192 120. 


of Dantzick, as is evident by the ſubſequent ope- 
ration. | 2 8 


P " 


10 
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iof 9 

45 | 49 

98 1 116 

| 112 


44100 5729472 (129. 92 


The Reaſon of the ſaid Rule Il. will be manifeſt 
by ſolving the queſtion propounded, by three ſin- 
gle Rules of three, thus, | 


19 b. 104::456.. 45 * 10 
| m— 4 (= 49. 
9 


II. 49 45 x 10 98 45 x 10x 98 
———::.— — —=4(=116d. 


tl 1 49x9 
III. 45 x 1ox98 116 112 49x9x116x112 
— 22. .. — ů — ͤ 

49 * 9 a 45x10 x 98 


which fourth proportional laſt found, to wit, 

49X9 * 116 x 112 

— ——— — being well viewed and compa- 

45 x 10 x 98 

red with the forementioned order of placiag the 
terms given in the queſtion diſcovers the very Rule 

II. before expreſt in words. 

Note, When the ſame Numbers happen to > be 
Moltiplicators in the Dividend, and alto ia the 
Diviſor, ſuch Multiplicators may be cancelled in * 
— 32 thereby much labour will oftentimes be 
pare 


V Suck 


> 


P 
—— 
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Such which have much practice in calculating 
Exchanges, and do exactly know the rate or pro- 
portion between two different weights or mea- 
ſures or coins, which they would compare toge- 
ther, may by the Rule o Three frame Tables of pro- 
portions for the more ſpeedy reducing of a given 
quantity of one kind of Weight, Meaſure, &c. into 
| a quantity of the ſame value in another kind of 
weight, &c. In the expreſſiug of which proportions 
it will be very convenient that the firſt Number or 
Antecedent of each Proportion be made 1 or unity, 
and the ſecond term or conſequent a Decimal, or 
elſe a mixt number whoſe Fractional part is a De- 
cimal, for then the Coin, Weight, &c. of the one 
place (whoſe term is 1) may be reduced into that 
of the other place, by help of thoſe Tables and of 
Multiplication of Decimals without ſenſible error ; 
For Example, It hath been obſerved by ſome inge- 
| nious Merchants that 1c01b of Avoirdupois weight 
at London, are equal unto 891b in Paris by the 
King's Beam, and conſequently 1 1b Avoirdupois is 
equal to 52 U) or 89 lb at Paris; (for if 100 give 
89, then 1 will give 89;). therefore any number 
of Pounds Avoirdupois being multiplied by 89 (with 
reſpect unto Multiplication of Decimals, explain- 
[= edin the 26 Chapter of the preceeding Book) will 
produce Pounds of Paris: Again, if 89 lb of Paris 
e equal to 100 b Avoirdupois, then 11b of Paris 
will be near equal to 1.1235 l of Avoirdupois; 
therefore any number of Pounds of Paris being 
”- multiplied by 1 .1235 will produce Pounds Avo#- 
dupois very near. | | 
Upon this ground I have collected the propor- 
tions in the following Tables, whereig I would not 
: hae 
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have any to confide further than they ſhall know 


them to be agreeable to truth, for I have only de- 
rived them from thoſe delivered by Mr. Lewis Ro- 


berts, Merchant, in his Map of Commerce, and do 


herein only aim at thelnftrnction of ingenious Mer- 
chants and Factors in the briefeſt ways of calculating 
their exchanges, the rate or proportion being truly 
known; in which Practice, Decimal Arithmetick 
(which hath no Enemy but the Ignorant) will be 

very ſerviceable. | 
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| Tale for the Reduction of Kwon 
| Weight at London, to the Weights of 
| divers Foreign Cities and remarkable 

Places. 
ſ Ib. | 
| Antwerp 9615 
| Amſterdam 9 
| Abeville 91 
| Acona 1.282 
Avignon 1.12 
; . Burde aux 91 
| ; Burgoigpne 9 
one Pound Balis 1.25 
| of Apoirdu- Bruges 98 
poi weight 4 Callabria 1.3698 
at London, Callais 1 .O7 
{makes at 7 8474 
nople Loder; 
Deep 91 
Dantzick 1.16 
Ferrara 1.3333 
| Florence I .282 | 
| Handers in 
| general e 
L Geneva 9345 


A Table, 349 
j ro 84 ſuttl 
| 125 1.4084 ſattle 
| Genova * 1 428 s groſs 
| Hamburg 92 | 
Holland 95 
Lisbon 881 | 
r .07 common weight, 
Lyons .98 ſilk weight, | 
.9 cuſtomers weight. 
Leghorn 1 .3333 
| Millan I .4285 
ne Ponnd Mirandola 1.3333 
f Avoirdu- | Norimberg 88 
is weight 4 Naples 1.4084 
t London, Paris 89 | 
makes at | Prague 83 
Placentia 1 .3888 { 
| Rotchel . 12 
Rome E , 
875 by vicont. | 
| . ; pr. 7 com. weight, 
| Sevil r .o8 
| Tholouſa 1 12 
Turin I * 
N I 5625 ſubt 
Venetia 5 9433 groſs | 
Vienna 813 


Y 3 


cont” SED „ .. 
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Appendix 

The uſe of the precedent Table will be manifeſt 
by the ſubſequent Example, viz. 

How much weight at Dantzzck do 320 1. Avoir- 
dupois make? Anſwer, 371. 2 lb. Seek in the pre- 
cedent Table for Dantxict, and right againſt it you 
ſhall find 1 ,16. which ſhew that 1 Avoirdupois 
is equal to 1 .16 lh. at Dantzick, therefore multi- 
ply 320 by 1. 16, ſo will the product be 371. 2 lb. 
of Dant ict, as by the Operation 1s wanifeſt. 

= 
Avair. Dantz. Avoir. Dantz, 
1725-1, 106 :2>.200 2472 2 
1.16 
1920 
320⁰ 


n. 


7 
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$9 the Weiphts 
| [4 Table for the — of * * 5 
— | divers Foreign Cities 1 
- | able Places to Avoirdupois Weig 
, London. | 
4 e 3 
n 5 f 01 
Amſterdam ys I x þ 
| Adbeville = 23 9 
Ancona | =y | 952 g 
Hugues g | 1 0989 
| Burdeaux oe 58 
| 5 | Burgoyne I-| 37 
| ws Bollonia | | 4 3 
"DD | Bruges 8 | L OSD 
bs Callabria 3 | 
| cala 77 5 8 4 8345 
2 V 0989 
5 5 | 2 | 862 
8 Dantzick | 8 
Q Ferrara „ = 
6 | Hlorence | 2 7 
Flanders 1 "7 2 | 9433 
| "general $ 11 
8 1. 07 | 
5 neva 
8 ; & ol | 71 
Genoa - 
3 J & +70 


| mY 
ſ ib. 
Hamburg 11 0865 
| Holland 1.0526 
Lisbon | 1243 
common weight. | jj .9345 
2 weight. 7 oꝛ204 
cuſtom weight. @j 1 1111 
Leghorn | - | 75 
Millan 5 | 1 
= | Mirandola 4 S | 75 
= [ONE 211.1363 
= Naples 8 o71 
E Paris 18 1.1235 
2 | Prague 2 1 2048 
5 1 Placentia — 72 
C Korchel 1 8928 
2 | Kome 131 7874 
'S| yy Vicont. |: [ 1428 
I Ronan . 
BY # com. weight. |} S | 1 .1089 
| Sevil : ok 8 9259 
L Tholouſa 8928 
| qTarin | | 82 
3 * | — 64 
Veneti bs, I 
= groſs, | 1 06 
4 Vienna . | 
| 
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The uſe of the laſt mentioned Table, will be 
manifeſt by this example, viz. 


In 224 lb. weight at Hamburg, how many pounds 
Avoirdupois ? =; | | 
Anſw. 243.376 lb. 


Seek in the Table for Hamburg, and right againſt 
it you will find 1.9865, which ſheweth that 1 {b. of 
Hamburg makes 1. 0865 lb. Avoirdupois , therefore 
if 1. 0865 be multiplied by 224 the product will be 
pounds Avoirdupois. 


1 1.0865 224 
224 
43460 
21730 
21730 


— lM— — 


24313760 
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A Table for the Reduction of Engliſh El. 
to the Meaſares of divers Foreign Cities, 
and remarkable Plates. "Xa 


4 
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| | C Amſterdam 1.69497 
t Antwerp 1.6666 | | 
I Bruges 1 64 [ 
0 Arras 1.65 
| Norimberg 1.76 | 
| Colen 2 .o8 
1 2 175 1.66" ©Ells 
G «| Maſtrich 1.57 | 
* | Frankfort 2 ,0866 
S  Dantzick 1.3833 
| S \Viema 1:45 | 
S 3 Paris 1 1: 
MN |, ; Rouan 1.03 
8 Lions x. 0166% Aulnes 
BY 8151 : 1.57 | 
| 2 Venice 7 2 [ 
1 n "ng 2 
| Florence 2 .04 1 
Mian 2.3 Braces 
Leghorn 2 | 
| Madera 
i Jſles 5 " mn * 


Sevil 


11 


— 


| 
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355 
| = FSevl 
G | Zishon | | 
S\ I Caſtilia Vares | 
Bj Andeluzia | 
2 1 | 
S J Genoa Palmes | 
N FE 
oo Rome 
= | B arſelon 4 Canes 
© V. alentia 
93 


The uſe of the aforeſaid Table will be manifeſt 
by the ſubſequent Example, viz. 

In 325 ells of London, how many ells at Antwerp? 

Anſw. 541.645 ells : Seek in the Table for Ant- 
„ and right againſt it you ſhall find 1.6666 
which being multiplied by 325 produceth 54: . 645 
als of Auwerp, as by the operation is manifeſt, 


1 . 1. 6666 325 
325 


* 


83330 
33332 
49958 


—— mn 


0 


5411645 
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f the Meaſures 
08 0 
Fe fo - 85 2 5 remarkable 
| of divers Foreign 
Places to E gun Ells. 
14 — — 
| (Amſterdam 1 59 
2 | Antwery | | 6097 b 
= | Pruges = 
2 | Arras cu oY 
= Aorimberg $ pl 
7 4 Colen | oxy | 
yn h > | 6369 
Maſtric | E N . 
Franc fort 2 . 
: © I DantLick J | 1 . - 
= | .6896 
Vienna CY 4 _—_ 
<T( Paris 2 | o_ 
v IF Rouan -< 7 
ku. 8 [ ; 
3 Lions | _ 
Callais 
linen 375 5 
Venice ſilk, | 51 
8 Lucques | 23 
4 © (Florence | | * 
"I 1 | 5 
| Leghorn 
8 ee. Iſles J 1 9681 


. ws C Sevil J 4 C 
F 8 Li bon | 1 * 
2 Caſtilia = 1 7407 
| | 8 Andoluxia Fel +7339 
| Granado 1 
L O „ 
| One Palm at Genπͤj!,ʒ > 3 4 20795 £ 
3 Sarago ſa 8 : I 8181 bal 
= Rome 2 I .7875 
8 Barſelona 18 1.403355 
| 38 , V alentia | 8247 
8 L 11 * 


The uſe of the i Table will be manifeſt by 
the ſubſequent Example, vix. 
In 730 Aulneſs at Lions, how many Ells at Lone 


Anſw. 718 .028. Seek in the Table for Lions, 
and right againſt it you ſhall hnd .9836, which be- 
ing multiplied by 730 produceth 718.028 Ells of 
London, as oy the operation is manifeſt. | 


— — — — — 


71810280 


Nate, 


— — 


riſe and fall in its value in foreign Parts: For 
which cavſe I have ſpared the pains of calculatige 
Decimal Tables for Coins, yet to give ſome light to 


mental knowledge in this matter, I ſhall here in- 
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Note, That one and the ſame kind of Weight Ml,” 
Meaſure doth ſeldom or never alter from its pech- 0 
liar quantity, in the Kingdom or Common-wealth, 
where ſuch Weight or Meaſure was firft eſtabliſhet; 
but one and the ſame kind of Money doth often 

| 


ſuch as read modern Relations, and want experi 


ſert a Table in the ſame eſtate as I find it in the . 
foreſaid Map of Commerce, and refer the Read 
for further ſatisfaction, to the Table in Rider's B- 
tHonary, concerning Coins, Weights and Meaſures, 
both Ancient and Modern. 


—ä—— — tt ene et —— ¾ : ——— — th 
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ec reign Cities. 


ten. — — 
Ponce 
[ Placentia fterl, 64 for 1 Crown 
Lyons. 64 for 1 Crown 
Rome 66 for 1 Ducat 
Genoa 65 for 1 Crown 
Milan 644 for 1 Crown| 
Venice 50 for 1 Duc 
= Lucca 53+ for 1 Duccat 
T . 50 for 1 Ducat 
0 Lecc a in r | 
2 ICalabria 3 50x for 1 Dura 
S | Barri 51 for 1 Ducat 
3 Palermo 574 for 1 Ducat 
= Meſina 56 for I Ducat 
© Ant wer ul. 
© & 2 l. ſteri for 34 This 
EZ |Valentia 572 for 1 Ducat 
$ Saragoſa 59 for 1 Ducat 
Barſelona 64 for 1 Duc at 
Lisbon 53 ifor 1 Ducat 
Bollonia 53 for 1 Ducaton 
Bergamo 52 for 1 Ducaron 
f ' Frankfort 592 for 1 Forint 
0 Genoa 65 for 1 Crown 
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London exchangeth in the denomination ef Pence 
ſterling with all other Countries, Antwerp and thoſe 
neighbouring Countries of Flanders and Holland ex. 
cepted, with which it exchangeth by the entire 


Pound of 20 Shillings Engliſh (or ſterling.) 


CHAP. IV. 


Practical Queſtions about various Things: viz. 
Tare, Tret, Loſs, Gain, Barter, Fattorſpip, 
and Meaſuring of T apeſtry. 


of Abatements YN the Trade of Merchandize there 
and Allowances are in uſe various Allowances, and 
TY , Adatements, known by the names of 

Tare, Tret, &c. concerning which | 
ſhall give a few examples, whereby the practical 
Arithmetician will eaſily ſee, that there is more dif- 
fculty in the name than in the thing; for the rate, 
or proportion agreed upon, in any Allowance or 
Abatement (be it called by what name ſoever) be- 
ing once known, the Arithmetical work will quick- 
ly be diſpatch'd by the Rule of Three, or elſe by that 
and ſome of the former rules mixtly uſed, as will 
partly appear by the following queſtions. 


Groſs weight is compoſed of the Queſt. 1. A Factor 
Neat weight of the Commodity, hyyeth 4 Cheſts of Su- 
£14 alſo the Tare, to wit, the k d B 24 
Cheſt, Bag, But, &c. which con- gar marked A. * 

D. The groſs weight 


taineih the Commodity. 5 
of each Cheſt in Avoir- 

dupois greater weight is as followeth. 
A 


and Tret. 361 


C. q- lb. 
r 
„ 
„ 


Io 


— — 
— — — — 7 


The total groſo weight 444. 1 13. 


Now ſuppoſing the Tare or weight of each Cheſt, 
when it is empty, to be 37 1b. the queſtion is what 
neat weight of Sugar will remain, when the total 
Tare is ſubtracted? Anſw. 43 C. 09. 4 1b. 


C. 3 
from . 1 13 
Subtr. F 5 


— ——— — — 


Rem. 33.0. Os the neat weight of Sug. 


wet, 2. If from 990 C. 3. qu. 21 1b. groſs weight, 
T, Soo be ſubtracted 15 7 rate l per C. 
(or 11216.) of groſs weight, how many C. neat will 
remain? Anſw. 867 C. o ꝗ. 7 3 lb. 

I. The groſs weight being converted into pounds 
by the ſixth Rule of the th Chapter of the pre- 
ceding Book, will give 110985 1b. 

II. Then by the Rule of Three. 


EIS «© 26-25 110985 13873 3 
or 8. 1 :: 110985 , 13973 3 


2 II. From 


362 Tare, Tret, Appendix, 
2 | 
III. From 1 10985 the groſs weight p 
Subtr. 13873 3 the total Tare. 


| C. gn. Hh. 
Reft neat 9711132 867 0 7 


Note, When the number of Ib. to be abated per C. 
for Tare is an aliquot part of 112, as in the laſt men- 
tioned Example, where 14=; of 112, the opera- 
tion may be thus: 


tat C. 9 . tb, CG qu. lh, 
1. 3 25 999 33 3: 21: (123: 3: 13; 


— —t — — — 


990 C. 123: 3 : 00 Ws 
; of 3 7.2 oO: o: ict 
21 An c02 o: 025 
Total Tare 123 : 3 : 13; 
Ref neat 867 : © : 073 


Queſt. 3. Suppoſe at ſome City, there is a Cu- 
ſtom in ſelling of certain Merchandice by 
weight, to allow or caſt in as an Over- 
plus to the Buyer, 4 l. weight for every 100 h. 
weight that is bought, and in that proportion for a 
greater or leſſer quantity, Now if a Merchant 
C 1175 lb. weight of ſome commodity, and is 
to be allowed thereupon after the aforeſaid rate, 
the queſtion is, how many Ib. weight ought he to 
receive in all? A. 1222 Ih weight. 

| 100. 104: : 1175. 1222 


This 
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This kind of allowance is commonly called Tret. 
Queſt. 4. Suppole a Merchant hath 1222 /. 

weight of a certain commodity, part whereot he 

bought at a certain rate per Ib. and the reſt was al- 


lowed to him or caſt in as an Overplus, after the 


rare of 4 lb. weight for every 109 /b. weight which 
he bought ; the queſtion is, to know how many 
pounds neat weight he bought? Anſw. 1175 1b. 
weight. 8 2 f 

104. 100: : 1222. 1175. 


This queſtion is the converſe of the former, and 
heweth how to make abatement for Tree. 

eſt. 5. It from 55 C. 1 qu. of groſs weight 
Tare is to be ſubtracted after the rate ot 16 /b. per C. 
and from the remainder Tret is to be abated after the 
race of 4 /b. per 104 lh. the Queſtion is whit the 
neat weight is worth in money after the rate of 
81, 8s, for every C. (or 112 1b.) Anſw. 382 5 1. 


J. The groſs weight in J. is 6188 J. 
IL, 112 . x6 : : 6188. 884 
or 7. 1 7 4 6865"; 8o4 


III. 615%—884=5304 


V. 104 ..:00 ; : 5304 . F105 
V. 112 . 85 : Fred, $3525 


Queſt 6. A Merchant hath bought 
Linen Cloth at 115. per Ell, wnich p: 0- of 
ving worſe than he expected, he is wil- ® 9 


| ling co ſell it at ſuch a price that he may loſe pre- 


cifely after the late of 1 4 |. for every 20 J. that he 
laid out; the queRion is to know at what price he 
ought to fell the ell, that the proportion in the 

. Z 2 {aid 
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ſaid loſs may be obſerved ? Anſw. 10 s. 1 d. per ell. 


I. 20—1 28183 
II. 20. 183 :: 11. 10 f pence 


Ot berzwiſe, 
J. 20 132 11.11 
111111 2 10 72 


Queſt. 7. If 100 Ib. weight of any commodity 
coſt 30 s. at what price mult 1 J. weight of that 
commodity be ſold to gain after the rate of 10 
for every 1 oo laid out? Ans. 3 5 d. per Ib. weight. 


J. 100. 110 :: 30. 33 
IL $00 ©: 33} 20 . $504 (or 3374 


Que ft. 8. A Merchant ſelleth a parcel of Jewel; 
which coſt him 2501, ready money, for 5591 pay. 
able at the end of 6 months; the queſtion is (his 
ſecurity being ſuppoſed to be good) what his gain 
was worth in ready money upon rebate of intereſt 
at the rate of 6. for 100 J. for year? Anf. 3c0!, 


559 —250=309 | 
103. 100: 309. 300 


Quef. 9. How much Sugar at 84 
Of Barter. per ib. weight may be hought for 20. 
C. of Tobacco at 3 J. per C.? Anſu. 

1800 Ib. weight of Sugar. 


L 


at 


1. 
ell. 
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1. 322 20. 69 
78 1 22 60. 1800p 
Queſt. 10. A. hath 100 pieces of Silk, which 

are worch but 3 J. per piece in ready money, yet he 
barters them with B. at 4 1b. per piece, and at that 
rate takes their value of B. in Wools at 74 105. per 
C. which are worth but 6 J. per C. in ready money, 
the queſtion is toknow what quantity of Wool pays 
for the Silk, and which of the two A. or B. 1s the 
gainer,and how much ? Anſw.53 4 C. of Wool pays 
tor che Silk, and A. gaineth 20 J. by the barter, |, 


J. 71 . 12411 
1. 4 t 6. 22% — 
Cor 72 6: : 400. 320 


So it is evident that the true worth of the Wool 
which B. delivered was 320 J. for which he received 
only of A. the worth of 300 J. in Silks, and there- 
fore B. loſeth 201. by the barter. -Y 

Queſt. 11. A Merchant delivered to his Factor 
600 l. upon condition that if the Fa- Of Fattor/hip,"” 
ctor add to it 250 J of his own mo- See brief rules 
ney, and beſtow his pains in mana- J F 5 
ging the whole ſtock, he ſhall then 7 1 

g 2 wances iu 
have 5 parts of the total gain- The % 19, 4d 20 
queſtion is to know what ſtock the Rules of the 2 
Factor's ſervice was eſtimated at? cond Chap. of 
fnſw. 1 50 l. ö this Appendix, 

I. The Factors part of the gain being; the Mer- 
chant muſt neceſſarily have the remainder, which 
is 5. 

IL 5.5 :: 600. 400 

11. 4 2505159 


2 3 Queſt, 
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| Nueſt. 12. A Merchant delivereth to his Factor 
1 3201 and permitteth him to add to it 64 J. of his 
| own money, to be employed in trafiick, and by 
1 agreement between them the Factor's ſervice is 
{1 eſtimated equivalent to a certain ſtock ; which is 

ſuch, that if the total gain be divided proportion- 
| ably according to thoſe three Stocks, the Factor is 
co receive; of the total gain, in conſideration of 
the aid imaginary ſtock (being the value of his 
ſervice ;) the queſtion is to know the full part of 
the gain belonging to each, and what ſtock the 
Factor's ſervice was valued at? Anſw. The Mer. 
chant 4 of the gain, and the Factor 3, whoſe ſer. 
vice was Valued at 96 J. ſtock, 


J = . Tn AX 


J. 3207464 = 384 
6 


320 
III. 96 Et 
5 I 160. 3 


Quast. 13. If a piece of Arras Hangings, in the 
| Aſeaſuri form of a long ſquare, hath for its 
| Of Meaſwring length 5 5 yards Engliſh, and breadth 
F T apeſtry. 4) > 

4 yards; how many ſquare ells, or 
ſticks Flemiſh are contained in that piece, when the 
length of a Hemiſh ell is equal to 4 yard Engliſh ? 
Anſwer, 44 5 icuare ells or ſticks Flemiſh 
1 Foraſmuch as by ſuppoſition, a Flemiſh ell in 
length, hath ſuch proportion to an Engliſh yard in 
l length, as 3 to 4, and conſequently the ſquare of 
| the one to the ſquare of the other, as 9 to 16. 
Therefore 
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Therefore in a direct proportion, as 9 is to 16; fo 
is any given number of ſquare yards Engizh to a 
number of ſquare ells Hemiſb, which will take up 
equal ſpace with the ſaid ſquare ells Engliſh. Allo 
in a direct proportion, as 16 is to 9, ſo is any gi- 
ven number of ſquare ells Flemiſh to a number of 
ſquare yards Engliſh, which will take up an equal 


| ſpace with the laid Hemiſh ells : Therefore to re- 


olve the aforeſaid queſtion, firſt find the number 
of ſquare yards Engliſh contained in the ſaid piece 
of Arras, by multiplying the length and breadth in 
yards mutually one by the other, then proceed ac- 
cording to the aforeſaid proportion, ſo the work 
will ſtand thus, | 


J. 64 x 4 r 25 ſquare yards Engliſh. 
IL. 9. 16::25. 44 5 ſquare ells Flemiſh. 


Otherwiſe. 


64 yards Engliſh in length give 7 , 
by the Rule of Three in Flemiſh ells — 8 8 3 length. 


Alſo 4 yards Eriſt give in ff, f ;,odth 


Therefore the product of the ſaid 
3 3 multipyed by 5 3, gives for the + 
ſuperficial content as before — J #* * 
Que#t, 14. If apiece of Tapeſtry in the form of 
a long ſquare be in length 15 4 ells Nemiſh, and in 
breadth 4 ells Flemiſh, how many ſquare yards 
Engliſh are contained in that piece, when 4 ells 
Hemiſh in length are equal to 3 yards Ergliſh? 
Anſw. 37 54 ſquare yards Engliſh. | 
I54 £4 4 = 665: 


T7 IE; 
2 4. EHAP. 
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CHAP. V. 6 


Concerning the Intereſt of Money, and the Con- Nye 


fruition of Tables to that purpoſe. 


J. IN reſolving queſtions concerning intereſt of 
. four things are to be well obſerved, 
to wit, Firſt, the Principal, or money lent for gain 
or intereſt ; Secondly, the time for which the ſaid 
Principal is lent 3 Thirdly, the rate or proportion 
which the Principal bears to the ſum of the Princi- 
val and Intereſt ; and Fourthly, the Intereſt it ſelf: 
80 if 100 l. be lent upon condition that 106 J. ſhall 
be repaid at the end of a year, the ſaid 100 J. is 
called Principal ; the time for which the ſaid prin- 
Cipal is lent is one year; the proportion which the 
principal bears to the ſum of the principal and in- 
tereſt is ſuch as 1co hath to 106 ; Laſtly, the inte- 
reſt it ſelf is 61. / 

IL. Intereſt is either Simple or Compound. 

II. Simple Intereſt is that which ariſeth or is 
computed from the principal only : So if 100 /. bg 
lent for two years, the ſimple Intereſt thereof after 
the rate of 6 pounds for 100 pounds for. 1 year will 
be 12 pounds, viz, 6 pounds due at the firſt years 
end, and 6 pounds due at the ſecond years end. 

IV. Compound Intereſt is that which ariſeth 
from the Principal, and alſo from the intereſt 
thereof, and therefore it is called intereſt upon 
Intereſt : So if 100 pounds be lent and forborn 3 
years, and compound intereſt thereof is to be 445 

pute 
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puted after the rate of 6 pounds for 100 J. for one 
year; there will ariſe beſides the ſimple intereſt 
of the principal for three years, the intereſt of 
6 pounds (due at the firſt years end) for 2 years, 
and the intereſt of 6 pounds (due at the fecond 
vears end) for one year following. 

V. Rebate or diſcompt of money is, when aſum 
of money due at any time to come, is ſatisfied by 
the payment of ſo much preſent money, which if ic 
wee put forth at a certain rate of intereſt for the 
ſeid time, would become equal to the ſum firſt due: 
So if 100 pounds be due at the end of two years, 
and is to be ſatisfied by the payment of preſent 
money upon rebate, afcer the rate of 6 pounds per 
centum, per annum, ſimple intereſt, there ought to be 
ſo much ready money paid, which in two years 
after the ſaid rate of intereſt would be augmented 
unto 100 J. In like manner if the rebate or dif- 
compt were to be made after any rate of com- 
pound intereſt, ſo much ready money ought to be 
paid, which at ſuch rate of compound intereſt, for 
the time agreed on, would become equal to the 
ſum firſt due. Examples of the manner of campu- 
tation by rebate may be ſeen in the tenth and four- 
teenth Rules of this Chapter. 

VI. In the taking of intereſt, or uſe money, for 
the loan or forbearance of money The fun- 
lent, reſpect muſt be had to the rate n *, 
limited by Act of Parliament, which „ich the 
now reſtraineth all perſons from ta- rules for com- 
king more than 6 J. tor the intereſt puting ſimple 
or u'e of 100 l. lent for a year, but intereſt are 
what part of 61. may be taken for 879wnaed. 
the intereſt of 100 J. lent for half a year, a ** 
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of a year, a month, or any other part of a year, 
is not expreſt in the Act; In this caſe therefore we 
muſt obſerve cuſtom and daily practice; ſo we ſhall 
find that 3 J. is uſually taken for half a years Inte. 
reſt of 1co J. and 30 for a quarter of a year, 
Ge. by which practice, this following Analogy 
(which is the ground or reaſon' of the common 
Rules for coinputing ſimple Intereſt) ſeems to be 
aſſumed for a jate Expoſition of the Statute, viz, 
That ſuch proportion as the whole year (ſuppoſed 
to conſiſt of 365 days) hath to any propounded 
ſpace of time more or leſs than a year, ſuch pro- 
portion any Intereſt (not exceeding the rate li. 
mited by the AR) for any Principal lent for a 
year, ought to have to the Intereſt of the ſame 
Principal for the time propounded : This Analogy 
being granted, the manner of computing imple 
Intereſt, for any Principal lent and forborn any 
time propounded, will be ſuch as is expreſt in the 
two next Sections. 

VII. The Intereſt or Gain of 1007. principal 
Money forborn for a year being known, the Inte- 
reſt of any other principal Money for the fame 
time may be found out by ene ſingle Rule of Three 
for as 1c0/. principal is in proportion to the Inte- 
reſt thereof, ſo is any other principal to its Inte- 
reſt: So if it be deinanded what 270 J. will gain 
in a year at the rate of 6 J. for 100 J. for one ye, 
the Anſwer will be found to be 16 J. 45. For, 


1 „ F 
100: 6: 2 290. 16, 2 (or 16: 4 70 
A ſecond Example. What is the Intereſt of 175 + 


135. 11 4. fora year, at the rate of 61, for ey . 
. r 


> pA a == cy, = © = way 


22 


OV 
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for a year? Anſw.101. 11s. 1 768d. as by the fol- 
Lwing operation (which is performed after the 
practical manner delivered in the nineteenth Rule 
of the ſecond Chapter of this Appendix) is evident. 


I, 1 ROA l en e 
100 1 %%: nee 17 
multiply by . . 6 


bac 53% < SORST 19 216 
20 

r 11113 
14 


„655 

VII It the Intereſt of 109 J. principal for one 
whole year, or 365 days be known, the ſimple in- 
tereſt of any other principal, for any number of 
days more or leſs than 365, may bz found out by 
the following Role, v.. 

Multiply theſe thrce numbers according to the 
Rule of continual Multiplication, to | 
wit, the given intereſt of 100 /. for 4 4 es fo 
a year, the principal, whole inte- ple os 
reſt is required, and the number of for any nun 
days preſctibed, reſerving the laſt es of days. 
product for a Dividend : Alſo mul- 
tiply 265 by 106, and reſerve this product for a 
Diviſor; Laſtly finiſh Divition, fo ſhall the quoti- 
ent be the intereſt or gain fought. 

Note here, that the two principals, to wit 100 /. 
and the other propounded, are ſuppoſed to be of 
one and the ſame denomination :; Allo the intereſt 

; 155 required 
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required will be of the ſame denomination with the 
given intereſt of 100 l. . 0 

For an example of this Rule, let it be required 
to find out the intereſt of 400 l. for a week, or; 
days at the rate of 6. for 100 /. for a year, 
365 days: Firſt multiplying theſe three number 
6, 400, and 7 continually (viz. multiplying 6 by 
400, and the product thence ariſing by 7) the la 
product will be 1680 for a Dividend; alſo multi. 
plying 365 by 100, the product is 36500 for a Di 
viſor ; Laſtly, dividing 16800 by 36500 (after cy: 
phers at pleaſure are added to 16800) the quotient 
(according to the fourth Rule of the 27th Chapter 
of the preceeding Book) will be diſcovered to be 
this decimal . 4602, which is equal to gs. 24 
1 farth, (as will appear by the brief way of valuing 
a decimal fraction in the fourth Rule of the 26k 
Chapter. 

The reaſon of the above mentioned rule for the 
computing of intereſt for days, will be manifeſt by 
this following way of ſolving the ſame queſtion by 
two fingle Rules of Three, viz. | 

6 X 400 
J. Ico. G6 : : 490 , ——— 
yu. 100 
JI. 365 G6x400 7 G6x400X7 
I 100 1 365 X 100 
Which fourth proportional in the latter Rule / 
6X 400 * 7 
Three, to wit. — — being well viewed tl: 
265 x 100 
truth of the rule before delivered will be mz 
niteſt, 

Hence one yulgar errour in computing intereſt 

| IP 
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| i diſcovered, for ſome argue thus, 67. is the inte- 
reſt of 100 l. for a year, therefore 10 s.(or ⁊ of 6 l.) 
;; the intereſt for a month, and conſequently 2 5. 6 d. 
for a week or ſeven days, and fo the intereſt of 
400 l. for 7 days, computed after that manner 
would be 10 s. which exceeds the anſwer found by 
the preceeding Rule by 9 4 d. very near, which fal- 
lacy hath its rife from the taking, (or rather mi- 
ſtaking) of 28 days for 74 part of the number of 
days in a year, when indeed the juſt 7; part of 
365 days conſiſts of 30 73. | 2 
Moreover, by the help of this decimal fraction 
of a pound, to wit, . 000 164383, 
hich is very near the intereſt of one a7 1 
pound for a day at the rate of 6 per ſample 7 . 
cent. per annum (as will appear by fer day. © 
the preceeding rule) the intereſt of . 
any principal (ſuppoſed to be pounds or decimal 
parts of a pound) for any number of days pro- 
pounded art the ſaid rate of intereſt, may be found 
out by multiplication only, viz. Firſt multiply 
the ſaid decimal .c00164383, by the principal 
whoſe intereſt is required, then multiply that pro- 
duct by the number of days propounded, fo ſhall 
this laſt product be the intereſt required; (but in 
theſe multiplications reſpect muſt be had to the 
cutting off of places in the products, according to 
the ſecond and third Rules of the 26th Chapter of 
che preceeding Book;) for example, if it be re- 
mquired to findthe intereſt of 1000 J. for 131 days, 
© #the rate of 6 per cent. per annum, the Anſw. will 
de found 21.534 +, or 21. 105. 84. ＋ for ac- 


erding to the rule laſt given, 


000164383 
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00164383 x 1000 X131=21.534 + Im 


But at another rate of intereſt, a peculiar decimy 
inſtead of the ſaid 000164383 (which ſerves only 
for 6 per cen. per annum) mult be found out by the 
firſt rule aforegoing before the latter rule can take 
place, the reaſon of which latter rule doth alo ! 
evidently ariſe from two ſingle rules of three. 4: 
IX. When an Annuity payable yearly is an ar. 
De manner Tear for any number of years, and it MW 
of "ſumming is required to know what the fame . 
up Annuities will amount unto, ſimple intereſt be. 
in arrear ing computed for each particular Wt 
with allow an- yearly payment, from the time it be.: 
ces of fumple came due, until the end of the term 
Fatereſs. bf years, the work will be as in this WW 
following example, viz. If an Annuity, or yearly WM 
rent of 1341. 105. 6 4. be all forborn till the end 
of 4 years, what will it then amount unto, ſimple 
intereſt being allowed at the rate of 6 per cent. per 

annum for each years rent, from the time on which 
it was due, until the end of the ſaid term of four 
years? Anſ». 586 J. 105. 6735 d. 

It is evident by the queſtion, that at the rate of 
intereſt propounded, there muſt be computed the 
intereſt of 124 J. 10s, 64. (due at the third years 
end) for one year (to wit, the fourth year; allo 
the intereſt ot the like ſum due at the ſecond years . 
end, for two years (to wit, the third and fourth 
years ;) likewiſe the intereſt of the ſame ſum due f 
at the firſt years end, for three ycars (to wit, the 
ſecond, third and fourth years: ) all which intereſt 
being added to the ſum of the four years rent, the 


rotal ſum will ſhew what the ſaid Annuity will a- 
mount 
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mount unto at the end of the ſaid term of 4 years. 

ma Explication. 

nly 

the : years I. 's. d. 


ioW1o 5. 6 d. at 6 per cent. per ) 2 is. . 16: 2: 10. 32 
amum, for 3 iS. . . 44:4: 3. 48 

a. The ſum of the 4 years | 
| i Went (to wit, 4 times 134 /. 
ne 10. 64 
6. All which added toge , 
ar cher give the Anſwer of > .. . 586: 10: 6.96 
e. che queſtion, to wit, 

Xx. When it is required to find out how much 
ready Money will fatisfie a Debt due 
at the end of any ſpace of time to Of rebate or 
come, by rebating or diſcompting aiſcompt of 
at a given rate of ſimple interett, it „%%, 4 45 
may be effected by this rule, vis P N 
Firſt, find out the intereſt of 1007. at the given 
rate of intereſt, for the time which the ready mo- 
ney is to be paid beforehanc, then adding the inte- 
f reſt fo found to 100 1 make always the ſum of that 
e addition the firſt term in a rule of three; 1001. 
che ſecond term; and the debt propounded to be 
o btisfied the third term; laſtly, che fourth propor- 
5 {Weional found out by the faid Rule of Three ſhall be 
che ready money which ought to be paid in ſatis- 
e laction of the debt propounded, ; 
: Example 1 It a debt of 1co /. be payable at the 
; | 
e 


the The intereſt of . 13... Den : $66 


is... 582 2:0 


— — — mn _—_—_ 


end of a year to come, how much ready money 
will diſcharge that debt by rebating or diſcompt- 
in at the rate of 6 per cent. per annum ? Anſw. 94 l. 


t 65. 
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106. 100 :: 100. 94, 3596 + 


That is to ſay, if 106 J. (which is composꝰd of 100 
principal and 67. intereſt) proceeds fim co 
principal forborn for a year, from what principa 
forborn for a year doth 100 J. (compos'd of prin. 
cipal and intereſt )proceed from? Anſ. 94. 3396 1+ 
(or 941. 65. 93 d. very near) principal money : 
therefore 947. 6 5. 9 d. in ready money, is of equal 
value with 100 J. due at the end of the year to come; 
for if the ſaid 94 J. 6 s. 9 3 4. be put forth at intereſt 
for a year, at the rate of 6 per cent. per ann. it wil 
gain 5 J. 13 5. 2 34. very near, which together 
with the ſaid 94 J. 65. 943 d. makes the 1000. the 
debt firſt propounded to be diſcharged by rebate. 
Example 2. If 150/. 105. be payable at the end 
of 53 days to come, how much preſent money will 
diſcharge the ſaid debt, by rebating after the rate 
of 6 per cent. per annum ? Anſw. 148 J. 145. 3 1 d. t 
as by the following operation is maniteſt. 


days I. days l. 
IL 365 . 6:1: 75 1,2 


[4 . Enn | 
II. 101,2 100:: 150,5.148,7154 + 


That is to ſay, Firſt, I ſeck by a ſingle Rule of Tire 
the intereſt of 100 /. for 73 days, at the rate of 
intefeſt propounded ſaying, it 365 days (or 4 
year) gain 6 /. what will 73 days gain? Avſw.1 73% 
or 1.2. J. Then adding the ſaid 1. 2 to 100, 112), 


by 


py. oy. py ky wn Ax we 


W. 3H 
by a ſecond Rule of Three, if 101. 21. principal and 
intereſt, payable at the end of 73 days to come, 
be equivalent to 200 J. ready money, what ready 
o WM money is 150 J. 105. (or 150. 5) payable at che 
oend of 73 days to come equivalent unto ? So by 
pal mulciplying and dividing (according to the rules 
in-: of decimal Multiplication and Diviſion explained 
in Chapter 26 and 27 bf the preceding Book) the 
y MW quotient or anſwer of the queſtion will be found 
ul Ml 148.7154Þ, that is, 148 J. 14 5. 354.+ for the de. 
e; cimal .7154 being valued according to the brief 
et way at the end of the fourth rule of the 25th Chap- 
il i cer, will by inſpection only be diſcovered to bz 
14.5. 3 3 d. which rule I ſhall here once tor all, ad- 
vile the Learner to be well acquainted with, 


The Proof. 


Seek (by the Rule of Three) what the ready mo- 
ney tound as aforeſaid will gain, in fo much time 
35 It is paid before hand at the rate of intereſt pro- 
pounded ; then having added this gain to the faid 
ready money, if the ſum be equal to the debt firit 
propounded to be ſatisfied by rebate, the ready 
money was rightly found out. So the laſt exam- 
ple will be thus proved, 


r | L 
100. 1. 2:: 148.7154. (1.5845 


Which fourth proportional 1.4845 being added 
0 148.7154, the ſum will be 150. 4999 , which 
doth not want a farthing of 170 J. 105. the debt 
firft propounded, 5 — 

Aa 1X, When 
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XI. When it is required to find the preſent 
worth of an annuity, by rebating 
Of the preſent or diſcompting at a given rate of 
worth of An. ſimple intereſt, the operation will 
 wuiries by diſ- be as in the following example, wiz, 
27 # How much preſent money is equi. 
Niere. „alent to an annuity or rent of 1001, 
annum to continue five years, rebate being 
made at the rate of 6 J. for 100 J. for one year, 
at ſimple intereft ? Anſw. 425 J. 183. 9 2 d. very 
near. 

It is manifeſt that there muſt be computed the 
preſent worth of 100 l. due at the firſt years end; 
alſo the preſent worth of xc01. due at the ſecond 
years end, and in like manner for the third, fourth 
and fifth years; all which particular preſent worths 
being added together, the aggregate or ſum will 
be the total preſent Worth of the Annuity, to wit, 

| 8286150, 


8821267 


in the example above propounded, 425 


that is, 425 J. 18 s. 92 d. very near. 
The operation by decimals (which will come 
near enough to the truth) will be as followeth, 
ä bat 2 
ee 1 


106. 100: : 100. 94, 33962 + 
112. 100: : 100. 89,2857 1 + 
118. 100: : 100. 84,4576 + 
124. 100: : 100. 80, 64716 ＋ 
130, 100: : 180 , 76, 92307 + 


— — 


e 


Auſw. 425493933 ＋ 


Here 


L 
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Here by the way, from the manner of reſolving 
the laſt mentioned queſtion, that Rule commonly 
called Equation of Payments, which is inſiſted on 
by divers Arithmetical Writers, will be found erro- 
neous, which I thus prove. 

1. Since that rule aims at the reducing of ſeveral 
days of payment, upon which particular ſums of 
money are due, unto a mean time upon which the 
aggregate or total of thoſe particular ſums ought 
to be paid, without damage to the Debitor or Cre- 
ditor, there muſt be neceflarily ſome rate of intereſt 
implied ; for otherwiſe why may not any day at 
pleaſure be aſſigned for one intire payment? 

2. If ſome rate of intereſt be implied, then equi- 
ty requires that the preſent worth of the total ſum 
payable at one entire payment, rebate or diſcofhpt 
being made according to that rate of intereſt, may 
be equal to the ſum of the preſent worths of the 
particular ſums of money, rebate being made at 
the ſame rate of intereſt, 

3: In regard the ſaid Rule doth mention no par- 
ticular rate of intereſt, it ought to be true at any 
rate of intereſt whatſoever. | 

4. Let us therefore examine the ſaid Rule accord- 
ingto the rate of 6 per cent. per annum, ſimple inte- 
reſt, by taking the laſt mentioned queſtion for an 
example, which according to the accuſtomed man- 
ner) will be thus ſtated, wiz. If 500 l. ought to be 
paid by five equal yearly payments, to wit, 100 l. at 
each years end, what time ought to be given for the 
payment of the ſaid 500 J. at one entire payment, 
without loſs either to the Debitor or Creditor. 

5. By proceeding according to the ſaid Rule of 
Equation of Payments (which faith, if the ſum of the 

„ products 
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products, ariſing from the multipfication of each 


particular ſum of money by its reſpective time, be 
divided by the ſum or aggregate of the faid parti- 


cCular ſums of money, the quotient will be the mean 


time to be aſſigned for one entire payment) there 
will be found three years, which time (according 
ro the faid rule) ought to be given for the pay- 


ment of the whole 5co 7, 


6. Now if oo l. due at the end of three years to 
come be worth as much in preſent money, as is the 
preſent worth of an Annuity of 10e . to continue 
five years, then the laid Rule of Equation is true; 
otherwiſe i. !{e ; but the preſent worth of 500 J. dus 
at the end ot three years to come, rebate being 
made at the rate of 6 per centum, per annum, ſimple 
int&eſt, will be found (by the tenth rule of thisChap- 

er) to be 423 J. 145. 6 d. 3 , very near; alſo the 
preſent worth of the ſed Annuity, rebate being 
made as belors, is found, (as appeareth by the re- 
ſolution of the laſt mentioned queſtion) to be 4251. 
18 .. 934. very near; wherefore it is evident that 
the Creditor loſeth 2/7. 45. 2 4d. very near, by re: 
c2iving the whole 50901. at the'tliree years end: 
Moreover at 6 per centum, per annum, compound in- 
bereift, he would loſe 1 J. 8s. 6 d. very near; as 
will be maniteſt by the Tables of compound intereſt 
hercakter expreſſed: So that the loſs will be either 
more or leſs according as the rate of intereſt doth 
differ : And therefore I conclude the ſa d Rule (as 
ail all other rules or refolucions of queſtions which 
have dependance thereon) to be erroneaus, 

Although queſtions of this nature ſeldom come 
into practice, yet he that will take the pains, mey 


find out {uch- a mean ting as 15 required by the 1 
ö | K: 


Chap. v. I Intereſt, 381 


Rule of Equation of payments, at any rate of ſimple 
intereſt by this following rule, viz. | 
Firſt, By the preceding tenth Rule of this Chap: 
ter find out the preſent worth of every particulag 
ſum in the queſtion payable at a time to come, by 
rebating at the rate of intereſt agreed on; then 
find in what time the ſum of thoſe preſent worths 
will be augmented unto the total of all the parti, 
cular ſums payable at times to come, according to 
the firſt agreement, fo ſhall the time found cur b 
the mean time for the payment of the whole debt] 
thus the mean or equated time in the laſt example 
will be found to be 2.8979, Cc. years (not three 
years, as the ſaid Rule of Equation of paj ment! 
would have it) for by rebating at 6 per cent. per ant 
num, ſimple intereſt, 5oo J. payable at the end of 
2.8979, Cc. years to come (that is 2 years and 328 
days very near) is worth in ready money 42; /, 
18 5. 93d. very near, and the ſame ready money i 
allo the preſent value of 100 J. Annuity for five 
years, at the ſame rate af intereſt, as before hath 
been manifeſted. But to return to the path from 
which 1 have made a digreſſion. 3 
From the preceding tenth rule of this Chapter 
the following Tables 1. and II. ate deduced, whole 
conſtruction and uſe are afterwards declared. 
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Table 1. Table II. 
Which ſheweth in Which ſheweth in 
decimal parts of a pounds and deci- 
pound, the preſent | | mal parts of a 

| worth of one pound, the pre- 

pound due at the ſent worth of one 

2 my ; 
| 5 end of any number J pound Annuity, to 
* Ka years to come, = | continue any num- 
| J\not exceeding 7 ber of years not 
years, at the rate "exceeding 7, at the 
of 6 per centum, rate of 6 per cen- 

f | per annum, ſimpl tum, per annum, 

ſintereſt. | | ſimple intereſt. 

— | wenn — —— — — Nr 

1 4.943396 1943396 
12.892857 21. 836253 
3.84747 32. 683710 
4.806451 4 | 3 « 490162 
F 769230 114. 259393 
6735294 64. 994687 

2120227 715 - 698912 


| The Conſtrattiom of Table I. 

The numbers in the firſt Table which are placed 
right againſt the numbers of Years 1, 2, 3, 4, 5,6, 
and 7, are decimal fractions, one pound of Eng- 
liſh money being the Integer, and are thus found 
(according to the preceding tenth Rule of this 
Chapter) wiz. 


106. 1003! . 943396 + 
112. 100 :: 1. 892857 + 


118 . 100: : 1, 847457 + 
whereby 
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whereby it appears, that 1 /. due at the end of a 
year to come, is worth in ready money. 943396, 
that is, 18 s, 104. 1 , and ſomewhat more. Alſo il. 
due at the end of two years to come, is worth in 
ready money .89285 7+, or 17 5. 104 d. rebate be- 
ing made at the rate of 6 per centum, per annum, ſim- 
ple intereſt, the like is to be underſtood of the reſt 
of che numbers in Table JL which may be continued 
to more years, and other Tables alſo of rebate may 
be framed upon the fame ground, for months, or 
days, by the ingenious Artiſt. 
195 The Uſe of Table I. 

The practical uſe of the ſaid firſt Table will be 
manifeſt by ſolving this following queſtion; wiz. 
How much ready money will diſcharge 345 J. 15 s. 
64. due at the end of five years to come, by reba- 
ting ſimple intereſt at the rate of 6 per centum per 
annum? Anſw, 2651. 195. 754. which is thus 
found out; viz. In the preceding Table I. right a- 

ainſt 5 years, I find the decimal .76923, which 
Town that 1/. due at the end of five years to come 
is worth in ready money .7 6923 (that is, I 5 5. 43.) 
then inſtead of x5 s. 64. mentioned in the queſti- 
on propounded, taking the decimal .775 which is 
equal to 15 s. 64. (the ſame being reduced accord- 
ing to the fifth Rule of the 23d. Chapter of the pre- 
ceding Book) I ſay, by the Rule of Three. 


1. ,76923 :: 345-775 . (265.9805 + 
That is to ſay, if 11. give ,76923 J. what will 345 
7751. give? Anſ. 265.9805 J. for multiplying 345 
+775 by .76923, according to the ſecond Rule of 
the 26 Chapter of the preceding Book, the product 
will be 265.9805, that is, 265 19 , 74d. 

| | A a4 . Tie 
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The numbers in the ſecond Table are found out by 
the addition of thoſe in the firſt, viz, the firſt num. 
ber in the latter Table is the ſame with the firſt num. 
ber in the former, the ſecond in the latter is the ſum 
of the firſt and ſecond in the former, the third in 
the latter is the ſum of the firſt, ſecond and third in 
the former, and in that manner the reſt are found; 
(the reaſon of which compoſition is manifeſt from 
the example of the eleventh rule aforegoing ; other: 
wiſe the numbers in Table II. may be found more 
eaſily thus, viz. the firſt number in 1 ſaid Table II. 
is the ſame with the firſt number in Table I. the ſe- 
cond number in the latter Table is compos'd of the 
ſecond number in the former and the firſt in the 
latter, the third number in the latter Table is coni- 
pos'd of che third number in the former and the ſe- 
cond in the latter, the fourth in the latter is com- 
pos d of the fourth in the former and the third in 
che latter; the like is to be underſtood of the reſt 
of the numbers in Table II. which might be conti- 
nued to more years, and fitted to other rates of in- 
tereit, but I ſhall ſpare that labour, in regard a more 
equal way of finding out the preſent worth of an 
Annuity, agrezabie ta the accuſtomed and practi- 
cal rates of buy! ing and {ceiling Annuities of Rents, 
for terms of years, is grounded upon a computa- 
tion of intereſt upon intereſt as will hereafter be 
made maniteſt, for at {i imple intereſt an Annuity 
Wall be over valued. 


Tie uſe of Table II. 


The uſe of T W I. wil {4 appear by this fallow- 
. ing 
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ng example; viz, What is the preſent worth of 
n Annuity of 100 J. per annum payable yearly du- 
ing the term of five years, diſcompt or rebate be- 
ng made at the rate of 6 per centum, per annum, ſim- 
ble intereſt ? Anſwer, 425 l. 18 5. 944. very near, 
vhich is thus found out, viz. In the preceding Ta- 
be II. right againſt five years, I find this number 
1.259393, Which ſhews that an Annuity of 11. pay- 
able yearly during five years, is worth in ready 
money 4-259393 J. (that is 4 J. 5 s. 2 4. and ſome- 
what more) therefore, I ſay, by the Rule of Three; 


*. 


7 


2 12 — = | ms * 


8 . 
1. 4.259393 :: 100. (425.9393: 

That is to ſay, if 1“. give 4.259393 J. what will 
1:01. give? Anſw. 425 l. 18 5. 93d. very near, for 
by multiplyirg 4.259393 by ioo, the product (ac- 
curding to the ſecond rule of the 26th. Chapter of 
the preceding Book) is 425.9393, that is, 425 J. 
18 . 9 3d. very near. Which operation being 
compared wich the manner of ſolving the ſame que- 
ſtion before mentioned in the eleventh Rule of this 
Chapter, che great benefit of Tables of this kind 
in point of expedition will be apparent. 

XI When it is required to know, 
unto what ſum of money any pro- Of ihe forbea- 
pounded principal forborn any num- 74 of Mo- 
ber of years will at the end of ſuch 
term be augmented unto, intereſt up- 
on intereſt being computed at a given rate, there 
Buſt be found a rank of continual propartionals, 
more in number by one than is the number of years 
in the queſtion ; of which proportionals the firſt 
3 the principal aſſigned, the ſecond muſt increaſe 

| or 


ney at com- 
pound intereſt. 
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or proceed from the firſt, the thifd from the ſe. 
cond, &«. in ſuch manner or rate, as 106 proceeds 
from 100 (or as 108 from 1006, if the rate of inte. 
reſt be 8 per centum) then will the laſt proportiond 
be the Anſwer of the queſtion : So if 300 pounds 
principal money be put forth at intereſt upon inte. 
reſt, at the rate of 61. for reo J. for one year, and 
all forborn until the end of 4 years, there wil 
then be due 378. 743088, or 378 J. 14.5. 1044. very 
near, as by the four following Rules of Three is 
manifeſt. 

300 . 318 

318 337.08 

337.08 . 357.3048 
357-3048 , 3978.743088 


For thefaid 300 J. will at the firſt years end be 
augmented unto 318 J. which 318 J. being put forth 
as a principal for 1 year, will (at the ſecond years 
end) be augmented unto 3 37.08, again this 337.08 
being put forth as a principal for 1 year, will (at the 
third years end) be augmented unto 357.3048, in 
like manner 357.3048 being put forth as a principal 
for x year, will (at the fourth years end) be aug: 
- mented unto 378,74 3088, which is the number te. 
quired by the queſtion. And if the work be well 
examined, it will appear (as was before declared) 
that the principal firſt afligned, to wit 300 J. and 
the numbers reſulting ſucceſſively at the ends ol 
the ſeveral years are continual proportionals , vn. 
theſe five numbers are ſo qualified, that if the 


100. I06:;: 


300 | 318 J 337.08 | 357.3048 | 378.743 088 
ſecond 
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e fe. Necond be muſtiplied by it ſelf, the product will 
eed; e equal to the product of the firſt and third; alſo 
ate. Mi the third be multiplied by it ſelf, the product 
nal will be equal to the product of the ſecond and 
nd& burth; in like manner, if there were more conti- 
te. , proportionals in a rank, if any one proportional 
ind Mvhich is placed between two next on each fide of 
vill Nach one, be multiplied by it ſelf, the product will 
ry be equal to the product of thoſe two extreams. 
5 MW (®hich is a property pecaliar to continual pro- 
portionals.) | 
Note here by the way, that if any Tiro numbers 
wo numbers be propounded, ſup- being given to 
poſe 300 and 318, and it be requi- find 4 third, 
red to find to them a third, a fourth, 4 fourth, 4 
a fifth, Cc. in continual proportion, fifth, * nd 
multiply the ſecond proportional 5. Ls: 
118 by it' ſelf, and divide the pro- "Y 
duct 101.124 by the firſt proportional 300, fo 
ſhall the quotient 337.08 be a third in continual 
proportion : In like manner if you multiply the 
third proportional 337.08 by it ſelf, and divide 
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onal 318, the quotient 35 7.3048 ſhall be a fourth 
in continual proportion, and after the fame man- 
ner a fifth, a ſixth, or as many as you pleaſe may 
be found out. 
From what hath been ſaid by way of Explicati- 
on of the preceding twelfth Rule, the — 
Table III. is deduced, the conſtruction and 


whereof is afterwards declared. 
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the product 113622. 9204 by the ſecond proporti- 
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The Conftru#tion of the preceeding Table III. 


The numbers 1, 2, 3, 4, Ce. to 30, in the firf 

Column on the left hand ſignifie years; the num. 
bers 4, 5, 6, 7, 8, 9, 10, 11, and 12, placed at thy 
head of the reſt of the Columns ſignifie rates of in 
tereſt, for 100 l. lent for a year, and the numben 
placed in the ſeveral columns underneath thok 
rates of intereſt, are found out by the Rule of Thru 
in decimals, in manner following, viz. 


| 100: 104:: 1 2: (1.04 
IT, 100: 1204: : 1.04 : (1.0816 
III. | 1cO ; 104: : 1.0816: (1.12486 


That is to ſay, Firſt if 100 J put forth at interel 
for a year be augmented to 104 l. at the years end, 
what will 1 J. be then augmented unto at the ſam 
rate? Anſw. 1.0401. (that is 1 J. os. 94. 2 f. and 
fomewhat more) which 1.04 (or 1.04000, the Cy 
phers after the 4 being of no value in decimals) i 
the firſt number in the ſecond column belonging v 
4 per cent. and is placed right againſt 1 year in ths 
firſt column, 

Secondly, ſay if 100 J. lent for a year be aug 
mented to 104 J. at the years end, what will 1. 04 
be then augmented unto at the ſame rate? Anu 
1,08 16 J. (that is 1 L 15s. 74. 2f:+) which 1.0516 
is the ſecond number in the ſaid column of 4 p 
cent. and is placed right againſt 2 years in the 
column. * 


A Thirdly 


LEY 
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Thirdly, as 10a is to 104, ſo is 1.0816 to 
1.124864 (or 1 J 2s. 54. 2f+) which 1.12486 
is the third number in the column of 4 per cent. and 
is placed right againſt 3 years in the firſt column. 
Hence it appears, that 1 J. at 4. per cent. per annum, 
compound intereſt, will at the end of 3 years be 
augmented unto 1. 124864 J. (that is, 1 J. 25. 54. 
27. and ſomewhat more.) | 
After the ſame manner the reſt of the numbers 
in the ſecond column, as alſo in the other columns 
are found out (mutatis mut andis.) 


The Uk of the preceding third Table. 


Queſt. 1 What will 136 J. 15s. 6 d. be aug- 
rel mented unto, being forborn 20 years, intereſt up- 
non intereſt being computed at the rate of 6 per cent. 
ml ber annum? Anſw. 438 l. 135. 14. very near, 
man which is thus found out. | 
5 Firſt, looking into the fourth column of the ſaid 
) i; third Table, to wit, that column which hath the 
ls figure 6 placed at the head of it, I find right againſt 
tee 20 years the number 3.207 13, which ſhews that x J. 

being continued 20 years at 6 per cent. per annum, 
g compound intereſt, and all forborn until the end of 
dhe faid term will be augmented unto 3.207134. 
(that is 31. 45.14. 2f. and ſomewhat more) therefore 
16% after the 15 5. 6 d. in the queſtion is reduced to the 
decimal. 775 (by the ſixteenth rule of the 23 Chap- 
ritter of the preceding Book) I multiply the ſaid 
tabular number 3.20713 by 136.775 (the ſum pro-. 

pounded in the queſtion) according to the ſe- 
y cond rule of the 26th, Chapter, fo the * 5 | 

| oun 
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_ Operation : 


19% Intereſt. Appendir, 
found to be 438.66 5, &c that is, 438 J. 135. 1 d. for 
the anſwer of the queſtion- View the operation 
here following. 


1. 5.20713 :: 136.775 . (438.665 + 


136.775 
7 
l 1603565 
CE 2244991 
2244991 
1924278 
962139 
320713 


438065520575 


Que t. 2. I 320). be forborn 11 years, at int 
reſt upon intereſt at 5 per centum, per annum, What 
will be due at the end of thoſe eleven years for 


principal and intereſt ? Auw. 5471. 65. 1 d. +: 


For in the third Column of the third Table, under 
the figure 5 at the head of the colunin and right 
againſt 11 years you will find this number 1.71033, 
which ſhews that 1 7. at the end of 1x years will 
at five per centum, per annum, compound intereſt, 
be augmented to 1.71033 (that is 1 I. 14s 2 4. 


1. and ſome what more) wherefore by multi- 
plying the ſaid 1.71033 by 320 the number of 


pounds pr ed in the queſtion) the product 


will be 547.305, Cc. that is 547 J. 65. 1 d. ＋ for 


the anſwer of the queſtion. 


See the following 


I 
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is, 
for ; Tak ( 1 
on 1: 1.71033 :: 320 . (547.305 T 
320 | 
32420660 
312999 
547130560 

Aſter the ſame manner the numbers belonging 
to any of the other rates of intereſt mentioned in 
the third Table are to be uſed. 

XIII. When an Annuity payable 74, manner of 
yearly is in arrear for any number ſumming up 
of years, and it is required to know Annuitiet in 
what the ſame will amount unto, arrear with 

compound intereſt being computed allowances of 
por each particular Annuity from * 5 * 
the time it became due until the eng 

„of the term of years, the work will be as in the 


following example; vis. Suppoſe an Annuity of 
3001. payable at yearly payments be forborn, and 
all unpaid until the end of four years, the queſtion 
1 s, what will then be due, compound intereſt be- 
+ ing computed at the rate of 6 per cent. per annum, 
for each yearly payment from the time it becomes 
due to the end of the ſaid term of four years? 
Aver, 1312 J. 75. 84. very near. | 
+ WU Ht is evident by the queſtion, that there muſt be 
» WY computed what 300 J. due at the third years end 
will be augmented unto in one year (to wit, the 
fourth year) at 6 per cent. Alſo what 300 J. due atthe 
ſecond years end will be augmented unto in two 
1 Yeats (to wit, the third and fourth years; like- 
| W 6, #6 Bow wiſe 
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wiſe what zoo l. due at the firſt years end, will be 
augmented unto, in the three following years (to 
wit the ſecond, third and fourth years) all which 
ſums being added to 300 l. (the payment due at 
the end of the fourth year, which is incapable of 
any improvement) the aggregate or ſum will be 
the total money in Arrear at the end of the 
fourth year, to wit, 1312, 705056 as may appear 
by the following operation, viz. 


J. 
The laſt payment of the Annuity 
due at the end of the fourth year- 300. 
is 
Again, the 3007. due at the third 
years end, will in one year after the 8 
rate of 6 per centum, be augmented : 
unto . es: - 
Alſo zoo l due at the ſecond 
years end, will in two years at the } 
rate of 6 per centum, per annum, com- 337.08 
pound intereſt, be augmented untof - * * 
(as appears by the firſt example of 
the twelfth Rule aforegoing.) 
In like manner; 300 l. due at the) 
firſt years end, will in three years be $ 357.3048 
augmented unto © £3 
ONE due N the four years 1312.3848 


The invention of the numbers before-mentioned 
being well examined, it will appear, that if an 
Annuity or Rent payable at yearly payments be 
| "0 improved 
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improved to the utmoſt as intereſt upon intereſt» 
and all forborn or reſpited unto the end of certain 
years, the total then due will be the ſam of a rank 
of continual proportiongls as many in number as 
there are yearly payments, the firſt of which pro- 
portionals is the firſt (or any one) years rent, and 
the ſecond proportional proceeds from the firſt in 
the ſame rate as 106 proceeds from 100, if the rate 
of intereſt be *6 per centum, (or as 108 proceeds 
from 100, if the rate of intereſt be 8 per centum, 
Kc.) and ſo likewiſe the third from the ſecond, 
the fourth from the third, & c. (after the manner 
of the operation in the firſt example of the twelſth 


Rule of this Chapter ) | ; 
Otberwiſe. 


Find a principal, which may have ſuch propor- 
tion to 300 as 100 hath to 6, and ſay by the Rule 
of Three, | 

| 6 . 100: : 380. Foco. 


That is to ſay, as 6 J. intereſt hath 100 J. for a 
principal, ſo 300 J. intereſt hath 5000 l. for a 
principal; then ſeek what 5000 J. will be augmen- 
ted unto, being ſorborn four V at 6 per centum, 
per centum, compound intereſt (after the manner 
of the firſt Example of the 12th. Rule aforegoing:) 
lo will you find 63 12.3848, from which ſubtract- 
ing the faid principal 5000 J. the remainder (as be- 
ore) is 13 12.3848 J. being the ſum which 300 /; 
annuity will be augmented unto at the end of 
our Fears, according to the ſaid rate of intereſt, 


the Annuiry being payable at yearly payments. 
7. * pay The 
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The Reaſon of the latter Rule. 


If a principal be put forth at intereſt upon inte. 
reſt payable by yearly payments, and all be for. 
born untill the end of certain years, the total then 
due is equal to the aggregate or ſum of theſe three 
numbers, to wit, the ſaid principal grit put forth; 
the ſum of the annual ſimple intereſt of that prin- 


cipal; and the utmoſt improvement of thoſe fim- 


ple intereits by computing intereſt upon intereſt; 


where fore if from the ſaid aggregate the firſt prin- 


gipal be ſubtracted, the remainder muſt neceſſa- 
rily conſiſt of the ſum of the annual ſimple inte- 
reſts, (which are in the nature of an Annuity) 
and the utmoſt improvement of thoſe ſimple inte- 
reſts (or Annuity) by computing intereſt upon 


intereſt. 


The Conflruftion of the following Table IV: 


Upon the aforeſaid grounds, the following 
Table IV. is calculated, to ſhew what one pound 
Annuity, payable at yearly payments, and forbom 
any number of years under 31, will amount unto 
by computing intereſt upon intereſt at any of ths 
rates exprelt at the head of the faid Table. 

But the ſame able may be more eaſily compoſed 


by the addition of the numbers in the preceding 


Table III. in this manner, wiz. the firſt number in 


| each of thoſe columns in the following Table IV. 


at the head whereof are placed the numbers 4, 5, 


6, 75 8, 95 105 1 1, and I2, ſignify ing rates of in- 
| tere 


*. 


* 0 — 
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tereſt per centum, is 1 or unity, the ſecond number 
in each of theſe columns in the latter Table is com- 
'd of 1 or unity, and the firſt number in the 
reſpective columns of the ſaid preceding Table III. 
Alſo the third number in each of the ſaid co- 
lumns of this latter Table is compos'd of 1, and the 
ſum of the firſt and ſecond number of the reſpective 
columns of the former Table, and in that order 
the reſt are found out; or more ealily thus: the 
third number in the latter Table is compos'd of the 
ſecond number in the latter, and of the ſecond in 
the former; the fourth number in the latter is com- 
pos d of the third in the latter, and of the third in 
the former, & But you are to obſerve that accor- 
ding to either of theſe ways of compoſing the fourth 
Table by Addition, the numbers in the preceding 
Table III. ought to be continued to more places 
than are there expreſt to prevent error which may 


happen by adding of defective decimal fractions. 
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2 The uſe of the preceding Table IV. 
Ihe uſe of the ſaid fourth Table will be manifeſt 
by the manner of ſolving this Queſtion, viz. if an 
Annuity of 20 J. payable by yearly payments for 
15 years z be all forborn or unpaid until the end of 
the ſaid term, what will it then amount unto, upon 
a computation of intereſt upon intereſt, at the rate 
of 6 per centuſn, per annum? Anſw. 4651.” 105, 4 d 
2-f. very near, aas by the following operation is evi. 
dent; For in the column belonging to 6 per centum 
(to wit, that column Which hath the figure 6 pla- 
ced at the head of it) right againſt 15 years, you 
Will find 23. 27596, which ſhews that an Annuity 
of r1. payable at yearly payments for 15 years, will 
at the end of the {aid term (compound intereſt be- 
ing computed at 6 per cent, per annum) amount unto 
23.27596 J. (or 231. 5 5. 64.+) Therefore multi- 
plying the ſaid tabular number 23.27596 by 20, 
(becauſe the Annuity propounded is 207.) the 
prochict will de 465.519 +, that is 465 J. 10 5. 4d. 
2 which is the anſwer of the queſtion ; view the 
following operation. 


1 23. 27596 2 2. 20. (465.5194 
40 | 


46551920 


In the fame manner the numbers in the othe: 
columns are to be uſed. | | 

V. When aſum of money is due 

'Of rebate at at a time to come, and it is required 

Compound ins, to know what it is worth in ready 

bert. money, rebate being made at a given 

1 rate 
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rate of compound intereſt, the work will not be 
much different from the 12 Rule of this Chapter, 
vix there muſt be found a ſeries or ra!tk of conti- 
nual proportionals more in number by one, than is 
the number of years in the queſtion ; of which pro- 
portionals, the firſt is the money propounded to 
be rebated, the ſecond muſt decreaſe or leſſen from 
the firſt, the third from the ſecond, c. in ſuch man- 
ner or rate as 100 decreaſeth from 106 (or as 100 
from 108, if the rate of intereſt be 8 per cent.) then 
will the laſt proportional be the anſwer of the que- 
ſtion: So if 378 73£435831. be due at the end of 
four years wholly to came, it will be found to be 
worth in ready money 300). rebate being made at 
compound intereſt at 6 per cent. as by the four fol- 
lowing Rules of Three is manifeſt, which may be 
proved by the preceding twelfth Rule, where it 
will appear that 3007. being forborn four years, 
will at the ſaid rate of compound intereſt be aug- 
mented unto 378.743088 J. : 1 

] 


378.743088 . 357-3048 
358.3048 . 337-08 
337.08 318. 

3 18. . 300. 
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Upon this ground the following Table V. is cal- 
culated, to ſhew what one pound due at the end of 
any number of years to come, is worth in preſent 
money, rebate being made at the rates of com- 
pound intereſt, mentioned in the ſaid Table; by 
the help whereof and of Mulriplication, queſtions of 
rebate for any ſum propounded may be performed 
without conſiderable error. | 
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a Conſtruction of the oveceding Table V. (t] 


The numbers 1, 2, 3, 4, Cc. to 30, in the firſi de 
column on the left hand, fignifie years; the num- 
bers 4, 5,6, 7, 8, 9, 10, 1 and 12, placed at the © 
head of che reſt of the columns ſigniſie rates of in. ſo 
tereft for 1001. lent for a year, and the number 
placed in the ſeveral columns underneath 'thoſe 
rates of intereſt are found out by the Rule of Thra 
in decimals, in manner following, viz. f 


I. 104. 10 :: 1 (., 9615384615, &. 
II | 104.100 :: „9615 3846 15. (9245 562, &. 
III. 104.100 :: 9245562, Gc. (5888996 + 


That is to ſay, Firſt, if 104 decreaſe to 100, 0 
if 104 J. payable at the end of a year to come h 
worth 100 J. ready money, what ready money, t 
I J. due at the end of a year to come worth! 
Anſw. 9615384615 + (or 193. 24. 2 f. vet 
near.) So that .961538 is the firſt decimal in tis 
ſecond column belonging to 4 per centum, in Tal 
V. and is placed right againſt 1 year in the fil 
column. 

Secondly, ſay in like manner if 104 decreaſe tt 
100, what will 96153846 15, Cc. (the decimi 
ound by the firſt Rule of Three) decreaſe unto! 
Anſw. 9245562, &c. the firſt 6 places wheredl 
to wit, 924556 are the ſecond decimal in the {ai 
column of 4. per cent. which is placed right again 
two years. 


Ep JJ. ee . 4AO oO Yeo Ev, 1 ee 7&4. . 


Third!) 
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Thirdly, as 104 is to 100; ſo is, 9245562, G. 
(the decimal found by the ſecond Rule of Three) 


0.888996 (or 175. gd. xf.+) which is the third 


decimal in the column of 4 per centum. Hence it 
appears, that 1 J. due at the end of 3 years to 
come is worth . 888996 / (or 17. 94. 1f. and 
ſome what more) in ready money, rebate being 
made at the rate of 4 per centum, per annum,) com- 

und intereſt. 

After the ſame manner the reſt of the decimal 
fractions in the ſaid ſecond column, as alſo in the 
other columns are found out (mutatis mutants.) = 


The uſe of the preceding Table V. 


To exemplifie the ſaid fifth Table, let it be requi- 
red to find out how much ready money will diſ- 
charge a debt of 3567. payable at the end of feven 
years to come, by rebating at the rate of 5 per cent. 
per annum, compound intereſt? Anſw. 221 J. 13 5. 
114. 3 f. very near. For in the fifth column, at 
the head whereof is placed 7, ſignifying 7 per cen- 
tum, right againſt 7 years, I find .622749, which 
ſhews that 11. due at the end of 7 years to come is 
worth in preſent money .622749 decimal parts of 
a pound, rebate being made at the ſaid rate of com- 


pound intereſt. Therefore multiplying the ſaid 


tabular number. 622749 by the ſaid 356 J. (the debt 
propounded) the product (according to the ſecond 
Rule of the 26th. Chapter) will be 221.698, Cc. 
that is, 221 J. 13 J. 114. 2f. which is the Anſwer 


of the queſtion, See the ſubſequent operation. 


1. 


Fon, 
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I . 622749 :: 356 . (221.698 ＋ 
356 
3736494 


3113745 
1868247 


— 268 


walk. yy, B35 SY wt & 


221698644 


In the ſame manner the numbers in the other 
columns are to be uſed. 
Wet XV. The finding out the preſent 
To find the worth of an Annuity. is grounded 
Preſent worth upon this foundation, to wit, if the 
; Saves "224 preſent money which is paid for the 
puta- : . 
non of com- Purchaſe of Annuity, to continue 
poundintereſt, any term of years, be put forth at 
any rate of compound intereſt, and 
all forborn until the end of the ſaid term, and that 
the total money then due be put into one Scale: 
Alſo if the total ſum of the utmoſt improvements 
of the annual payments of the Annuity, put forth 
at the ſame rate of compound intereſt, from the 
time thoſe annual pay ments become due until the 
end of the term, be put into the other Scale, the 
Scales muſt be even, via. the {aid two total ſums of 
money muſt be equal oneto the other. 

Now to find out ſuch a preſent worth of an 
Annuity, there are divers ways, ſome of which I 
ſhall here explain by examples: 

Firſt therefore let it be required to find the pre- 
ſent worth of an Annuity of 378.5743088 J. to conti- 
nue three years compound intereſt being computed 
at 6 per cent. per ann. Anſw. 10 12.3848. 


892 — A 1422 


ws e 


It 


, 
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It is evident by the queſtion, that there muſt be 
computed (after the manner of the Example upon 
the fourteenth Rule aforegoing) the preſent worth 
of 378 735550 84. due at the firſt years end, alſo the 
preſent worth of the like ſum due at the ſecond 

ears end, and in like manner for the third year ; 
all which particular pieſent values being added to- 
zether, the aggregate or ſum will be the total pre- 
ſent worth of the Annuity propounded, wiz. 
378.743088 J. payable at the end of) J. 
one year is worth in ready money 8 
(as is evident by the fourteenth Rule( 57349 
aforegoing,) . - .. 

Alſo the like ſum payable at the) 
end of 2 years to come, is worth in 5337.08 
ready money 

Again, the like ſum payable at the 
end of three years to come, is wort 318, 
in ready money) 2 5 

Therefore the total preſent worth 5 
of an Annuity of 378. 74088 J. to v 10112 3848 
continue 3 years is 


Otherwiſe, 
Find a Principal which may be in fuck propor- 


tion to the propounded Annuity 375.743088 /. as 
ioo is to 6. Which will be exactly 6312.3848/. for 


6 . 100 :: 38, 743088, 6312, 3848 


Then fuppoſing this principal ſo found to be a 
ſum due at the end of three years to come, find 
what it will be worth in ready money, by dimini- 
hing it according to the fourteenth Rule of this 
Chapter, ſo will you find 5300 / for the ready mo- 


ney equivalent to the faid 63 12.3848 f. due at the 
end 
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end of three years, which ready money 5300 
being ſubtracted from the ſaid 6312.3848 J. leave, 
(as before 1012.3 848 J. for the preſent worth of 
the ſaid Annuity of 378.7543088 J. to continu: 
three years, compound intereſt being allowed x 
G per centum, per annum. 


The Reaſon of the latter Rule. 


It will not be difficult to apprehend, that i 
63 12.3848 J. ready money be put forth as a Prin 
cipal at intereſt upon intereſt, it will at three year 
end be augmented unto an Aggregate or ſum com 
pos'd of theſe three numbers, to wit, the ſaid Prin. 
Cipal 63 12.3848; the ſum of the annual ſimpk 
intereſts of that Principal, and the utmoſt improve 
ment of thoſe ſimple intereſts by intereſt upon in 
tereſt: And becaule (by the operation aforegoin) 
53201. ready money (part oi the ſaid ready money 
63 12.3848.) will at three years end be augmented 
unto 6312. 3848 l. part of the ſaid Aggregate, there 
fore 1012. 3848“. the complement or remaining 
part of the faid ready money 63 13.3848 J. mul 
neceſſarily be augmented unto the complement o 
remaining part of the faid Aggregate, which rt: 
maining part laſt mentioned is compoſed of tit 
ſum of the aforeſaid fimple intereſts, and of thei 
utmoſt improvement at intereſt upon intereſt, tha 
is, the ſaid remainder is the utmoſt improvement 
of an Annuity of '378.743088 J. to continue thre 
years, compound intereſt being allowed at 6 f! 
centum, per annum. 


"4 
Thi 
* 
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The Conſtruction of the following Table VI. 


Upon the aforeſaid grounds the following Ta- 
ble VI. is calculated to ſhew how much ready mo- 
ney an Annuity of one pound to continue any num: 
ber of years under 3 1. and payable at yearly pay- 
ments, is worth, upon a computation of compound 
intereſt at any of the rates py cemum, mentioned 
at the head of the laid Table. But the {aid Table 
VI. may more caſily be compos'd by the help of 
the preceding Table V. in this manner, viz the 
firft number in every of the Columns (except the 
Column of years) in the following Table Vl. is the 
ſame with the firſt number in the like Columns re- 
ſpectively in the preceding Table V. the ſecond 
number in each of the ſaid Columns of the — 
Table is the ſum of the firſt and ſecond number 
in the reſpective Columns of the ſixth Table; the 
third number in the {aid Columns of the fifth Table 
is the ſum of the firſt, ſecond and third numbers in 
the reſpective Columns of the fifth Table: Or yet 
more eaſily thus, the third number in the ſixth Ta- 
ble, is compoſed of the third in the fifth Table and 
of the ſecond in the fixth ; the fourth number in 
the ſixth Table is compoſed of the fourth in the 
fifth and of the third in the ſixth ; the like is to be 
underſtood of the reft. But you are to obſerve 
that according to this way of compeſing the ſixth 
Table by Addition, the numbers of the fifth Tat 
muſt be continued to more places than are ther 
expreſt, to prevent error ariling by the addition 
of defective decimal Fractions. 1 
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5 27 The Ofe of the prectding Table VI. 


The uſe of the faid ſixth Table will appear by 

the manner of ſolving theſe two ſubſequent que. 
ſions, vx. | Ov” 

Queſt. 1. What is the preſent worth of an An- 
nuity or rent of, 56 UL. per annum payable by yearly 
payments for 21 Pears, accompting intereſt upon 
intereſt at the rate of 6 per centum, per annum? 
Anſw. 658 1. yy: very near, thus found out; 
In the fourth Column; of the preceding Table VI. 
under the figure 5 & the head, and right againſt 

i years, I find 1 1.76407, which ſhews that an 
Anowiry of 1 1.” payable by yearly-payment for 21 
years, is worth in preſent money 1 1.76407 J. ot 
11 J. 155. 3 d. 1f. and ſome what more) intereſt 
upon intereſt being computed on both ſides at the 
rate of 6 per centum, per annum ; therefore multi- 
| plying the faid tabular number 1 1.76407 by 56 
„ (56 becauſe the Anhuicy propounded is 56 pound) 
the product (according to the ſecond rule of the 
. 26th. Chapter of the preceding Book) will be 
found to be 658.787, Oc. that is, 658 J. 15 94 
very near: Wherefore I conclude that the Anſwe: 
of the Queſtion is 658 l. 15s, 9 d. View the fol 
lowing Operation. 8 


a «x * 
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nual Rent of 45 l. payable by yearly payments for 
21 years, intereſt upon intereſt being computed at 
Io per centum, per annum? Anſw. 389 J. 33.110 d. 
very near; for in the Column of 10 per century, in 
the ſaid ſixth Table, right againſt 21 years; and 
under 10, at the head I find this number 8.64869; 
which ſhews that at 10 per centum, com inte · 
reſt, an Annuity or Rent of 14. payable by yearly 
payments for 21 years, is worth in ready money 
8.64 8 69 l. that is 8 1. 12. 114 3f. therefore 
multiplying the ſaid tabular number 8.64869, by 
45 (the Rent 41 the i will be 
389.191 +, that is 3 89 J. 33. 104. very near, 
which is the Anſwer of the Queſtion. en 


1 8.64869 :: 45 . (389.191 Tr 
ms, > | 

43243245 

3459476 
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389 19105 


In the ſame manner the numbers in the other 
Columns of Table VI. oy to be uſed, _ 
Ce 


More- 
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Moreover the numbers in the ſaid ſixth Table will 

at firſt ſight ſhew how many years 

To find how purchaſe an Annuity to continue 
— Je any number of years under 31 is 
purchaſe an worth, to be ſold for preſent mo- 


aal ben, vey, compound intereſt being com- 


31 worth, puted on both ſides, at any of the 


laid rates 4, 5, 6, 7, 8, 9, 1, 11 
and 12 per centum: So if you deſire to know haw 
many years purchaſe an Annuity iſſuing out of 
Lands for 21 years, to begin preſently, is worth, 
if it were to be fold for ready money, when the 
current rate of intereſt is 6 per centum; ſeek in 
the firſt Column of Table VI. ſor 21 years, and 
carry your eye from thence equidiſtant to the 
head- line of the Table till you come under o, which 
(as before hath been ſaid) ſignifies 6 per centum. So 
in the fourth Column you will find 11.76407, 
whereof you need only conſider 11.76, which 
ſhews that the ſaid Annuity is worth 11 years 
purchaſe, (or 11 times one years rent whatever 
it be) and 76 parts of one years purchaſe divi- 
ded into io parts, or a 113 years purchaſe and a 
little more, The ſame Annuity when money was 
at 8 per centum was worth 10 years purchaſe and 
about 55; part of a years purchaſe more, as the 
number in the Column of. 10 per centum right a- 
gainſt 21 years will diſcover.  - | 


In like manner ſuppoſing 10 per centum to be a 
fit rate to be allowed in the valuation of Leaſes of 
houſes, the Leaſe of a houſe for 21 years will be 


found by the ſaid Table to be worth 8 years pur- 


chaſe and 754 parts of a years purchaſe, or 8 years 
201M | | purchaſe 
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purchaſe and an half, and half a quarter of a years 
purchaſe, and ſomewhat more: But note here, 
that in valuing of Leaſes, the rate per centum is to 
be ſet higher or lower according, to the goodnels 
of the thing leaſed, and the certainty or uncer- 
tainty of the rent. | | 2 
XVI. When a ſum of money is propounded, 
and it is required to know what An- Of the pure 
nuity (to continue any number of chaſe of Au- 
years, and according to any given »uities - at 
rate) that ſum will buy, you may compound in. 
preſuppoſe at pleaſure an Annuity for ref. 
the term of years propounded, and find the value 


of that Annuity jn ready money (according to the 


fifteenth Rule aforegoing) at the rate afligned 3 
then will the proportion be as followeth, 


As the value found is in proportion to the ſuppeſed 
Annuity; ſo is the ſum of Money propoumded to 


the Annuity require 


So if it be required to find what Annuity to be- 
gin preſently, and to continue three years 500 l. 
in preſent money will purchaſe, compound intereſt 
being compured at 6 per centum, per annum: The 
Anſwer will be 1871. 15. 1 d. very near. | 

For preſuppoſing an Annuity at pleaſare, to 
wit, 378.743088 J. payable yearly for 3 years, the 
value thereof in preſent money will (by the 15th. 
Rule of this Chapter) be found to be 101 2. 38481. 
Therefore by the Rule of proportion, ſay, 


10 2.3848 1 378,743088 :: 500. 187,054- 
| Cc 4 Tu 
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That is to ſay, if 1012.3848/. in ready money 
will buy an Annuity of 378.74 3088 J. (to conti- 
nue three ygars, then 5co l. in preſent money will 
purchaſe 5 Annuity (to continue the fame term 
of years, and'at the fame rate of intereſt) of 
187.054, Cc. that is, 187}. 15. 14. very near. 


The Conſtrudt ion of the following Table VII. 


Upon this ground the following Table VII. is 
calculated to ſhew what Annuity (to continue any 
term of years under 31, and at any rate of inte- 
reſt mentioned at the head of that Table) one 
pound will purchaſe, by which Table, and by the 
help of Maltigęlicat ion, queſtions concerning the 
Purchaſe of Annuities, Rents or Penſions, by any 
ſum of ready money propounded, may be reſol- 
ved without conſiderable Error. But a more 
ready way to make the ſaid Table VII. may be 
this following, wiz. ; | 

Foraſmuch as it is evident by the conſtruction 
of the third Table aforegoing, that one pound 
ready money is equivalent unto 1.06 J. payable at 
the end of a year to come, at the rate of 6 per 
centum, per annum; therefore this 1.06 is to be the 
frſt number in the Column intitled 6 per ceutum in 
the ſubſequent Table VII. Again, the preſent 
value of one Pound Annuity to continue two 
years at the ſaid rate will be found by the preced- 
ing Table VI. to be near 1.833391. Therefore 
by the Rule of Proportion, a,,, 
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That is, fr 1.83339 J. ready money will pur⸗ 


chaſe an Annuity of 1 J. (to continue two years; 
what Annuity to continue the ſame time will 11. 
in preſent money purchaſe? Auſwer, an Annuity 
of. 54543 J. that is 104, 11 d. very near, to con- 
tinue two years; therefore the ſaid Decimal 
54543 J. is to be placed as the ſecond number in 
the fourth Column of the ſubfequent Table VII. 
Hence it follows, that if 1 ot unity be divided by 


every one of the numbers in all the Columns of - | 


Table VI. except the firſt Column of years, the ©; 
quotients will give-the reſpe&ive numbers to be 
placed in the like Columns of the following Table 
VII. in which operation it will be. requiſite, thaa 
the numbers in the preceding Table VI. be con- 
tinued to more places than are there expreſt, to 


prevent error that will ariſe by adding of de- 
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420 _,. _ 
| The uſe of the preceding Table VII. 


Queſt. 1. What Annuity or yearly rent iſſuing 
out of Lands, to begin preſently, and to continue 
14 years, will 3291, purchaſe, compound intereſt 
being reckoned on both ſides; at the rate of 6 py 
centum, per annum? Anſw 341.85. 6 d. very near, 
which is thus found out, wiz. In the 4th. Column 
of the preceding Table VII. under 6 at the head 
of that Column, and right againſt 14 years, you 
will find this Decimal , 10758, which ſhews that 
17. ready money will purchaſe an Annuity of 
.207581. (that is 2 5. 14.” 2f. +) therefore multi- 
plying the ſaid Decimal . 10758 by the ſaid 320; 
the product (according to the ſecond Rule of the 
26th. Chapter of the preceding Book) will be found 
ro be 34.425, Cc. that is 341. 8s. 6 d. very near, 
which is the Anſwer of the Queſtion, 5 

1. ,10758 :: 320. (34.425 + 
127 0 1 


— — — — 


2215 160 


f 


34442560 


In like manner, if 10 per centum be thought a ft 
rate of intereſt to be allowed in e Leaſes 


of Houſes, 520 L. will buy a preſent yearly rent dl 


'63 J. 185. 14. payable for 16 years out ol a Hoe. 
For underneath 10 at the head of the 8rtr-Cotoamn, 
and right againſt 16 years (in the preceding Tall 
VIL) you will find this decimal . 12781, 1 

in 
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ting 
nue 
reſt 


being multiplied by 500, (the number of pounds 

propounded to purchaſe the Leaſe (the product 

will be found to be 63.90500, that is, 62 l. 18 s. 

14 +, as by the ſubſequent operation is manifeſt. 
12,2781 :: 500. (63905 
599 2 7998 

53% %%Ü½rfy : 

N. Upon the ſame foundations which hath 

been laid in the 12, 13,14, 15 and 16 


Rules of this Chapter, for the ma- The making 


; ich Tables for 
king of Tables which reſpect yearly 3 ph b 


payment, Tables may be made for rte, 
halt yearly and quarterly payments, p n ts 
the intereft of 1000. for 2 year, and ö 
likewiſe for 4 year being firſt agreed upon: For if 
we ſuppoſe that at the rate of 67. for 1co/. for a 
pear, the intereſt of 100 J. for x year is 3 J the num- 
rs 100 and 103 are to be uſed in the ſame man- 
ner to calculate Tables for half yearly payments, 
as the numbers 109 and 106 have been before uſed 
to form Tables for yearly payments. But if at the 
rate of 6 per centum, per annum, the interelt of 
100 l. for 4 year oughtto be ſuch, that being added 
to the ſaid principal 100 J. and the whole put forth 
at intereſt for the next half year, at the ſaid rate, the 
ſum then due (to wit, at the years end) muſt ex- 
actly amount unto 106 J. In this caſe a Geometri- 
cal mean proportional number between the ex- 
creams 100 and 106 muſt be ſought, which mean 
will (by the following 18th. Rule) be found to be 
near 102. 955301 +, and then the numbers 100 and 


1023.956301, Cc. are to be uſed inſtead of the 
| Slog num - 
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Numbers 100 and 106 in manner aforeſaid. In like 
manner, if it be ſuppoſed that at the rate of 6 5, 
centum, per annum, the intereſt of 100 / for $ year 
is . 105. or 1. 51. the numbers 100 and 101, ar 
to be afed for the calculating of Tables for quar. 
terly payments, in the ſame manner as the numbers 
100 and 106 for yearly payments. But if at the 
rate of 6 per cent. per ann. the intereſt of 100 J. for 
+ year ought to be ſuch, that being added to the 
laid 1007, and the whole put forth at the fame 
rate of intereſt ſor the next 3 of a year, and in that 
manner for the third and fourth quarters, and that 
the ſum due at the years end muſt exactly amount 
unto 106 J. In this cafe a ſeries or rank of five 
numbers in Geometrical proportion continued muſt 
be conſidered, wiz. the principal 105 J. (which i 
the leſſer of the two extream proportionals ; ) the 
three ſums (compoled of principal and intereſts) 
due at the end of the firſt, ſecond and third quarters 
of the year, (which are the three mean proportio- 
nals) and 106 J. due at the years end (which is the 
greater of the two extream ptoportionals ;) now 
between the ſaid extreams 100 and 106, the firſt 
(to wit the leaſt) of the ſaid three mean proportio- 
nals is to be fought, which (by the following 20th. 
Rule of this Chapter) will be found to be near 
101.46734. And then the numbers 100 and 
101.4673, Cc. are to be uſed inſtead of the num- 
bers 105 and 1c6 in manner aforeſaid. 
To find a C. II Two numbers being given 
metricalmean to find a Geometrical mean propor- 
proportional tional between them ; multiply the 
number be. two given numbers one by the other, 


tween two and extract the ſquare root of the 
numbersgiven | pro- 
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like N product, fo is ſuch ſquare root the mean proportio- 
nal ſought : For Example, if 8 and 18 are two 
ex numbers given, and: it is required to find a mean 
are number Geometrically proportional between them, 
ar. multiply 18 by 8, ſo is the product 144, whoſe 
ez ſquare root is 12 for the mean proportional ſought, 
he MW fo that 8, 12 and 18, are three numbers in Geo- 
or metrical proportion continued, wiz. As 8 is in 
he proportion to 12, fo is 12 to 18. In like man- 
ne ner a Geometrical mean proportional between 
x the extreams 100 and 106 will be found near 
1102.976301 ＋. | 
It XIX. Two numbers being given, to find the firſt 
e of two Geometrical mean propor- 
3 tional numbers between the extreams firſt ef the 

given, multiply the ſquare of the le- Gcanetvical 
ſer extream by the greater, and ex- nean propor- 
tract the cube ront of the product, tional num- 
ſo is ſuch cube root the leſſer of the bert berween 
two mean propoctionals required : 779 extrean 
for example, it 8 and 27 are aſſigned numbers gi- 
for two extreams, the leſſer mean | 
will be found 12; for according to the rule, th 
ſquare of 8 the leſſer extream is 64, which being 
multiplied by 27 (the greater extream) produceth 
1728, whoſe cube root is 12 the leſſer mean 
ſought, then may the greater mean be found more 
eaſily by the Ride of Three, for 8. 12 :: 12, 18, 
ſo that 12 and 18 are two means Geometrically 
proportional between the extreams 8 and 27, tit. 
theſe four numbers are in Geometrical proportion 
continued, to wit, 8. 12. 18 and 27. 


XX Twc - 
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To find the, XX. TWO numbers being give 

fir of three to find the firſt of three Geomet;i 

_ Geometrical cal mean proportionals between t 0 
_ * extreams given, multiply the cube oi 

eee, e the leſſer extream by the great: 

. Tween to eu- 

beam num- ald extract the Biquadrate root 6 
bers given. the product. diene wine 
ws | root the firſt (to wit, the leaſt d 


the three mean proportionals required : For Ex g 
ample, if 2 and 32 are two extfeams given, the ; 
firſt and leaſt of three Geometrical mean propomi i 
onals will be found to be 4, tor (according to R 
the cube of z (the leſſer extream given) is 8, whick 


being multiplied by 32 (the greater extream) pro- 
duceth 256, the Biquadrate root whereof being ex. 
tracted (according to the 29th. Rule of the 33th 
| Chapter of the preceding Treatiſe) gives 4 for the 
firſt and leaſt of the three means ſought, the other 
| FRA may be eaſily found by the Rule of Tire; 
or, N | 
2's 453.5.45 6: 16.023 


So that theſe five numbers will appear to bein 
Geometrical proportion continued, to wit, 


+ I 197 e 


In like manner the firſt and leaſt of three Gim. 
trical mean proportional between the extreams 109 
and 106, will be found to be near 101.4673, &. 
Thus have I ſkewed theſmoſt eaſie ways (raiſcd 
from clear grounds) to make Tables for the relo 
lution of the uſual queſtions, which depend upon 
the compuration of intereſt, by the help of Muli 
plication only, Quep, 
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the number of years exceeds 30. 


One. 1. If the Leaſe of an Houſe be worth 153/. 
Fine, and 161. yearly rent, payable yearly for 21 
years, and the Leſſee be deſirous to bring down the 
Fine to 50 l. and fo to pay the more Rent, the que- 
ſtion is, what rent the Tenant ſhall pay accompt- 
ing compound intereſt at the rate of 10 per centum, 
ter annum? Anſw. 271. 18 . 14 d. near, R's 

Firſt, find the difference between the nes, which 
is 103 J. Then after the manner of the examples of 
the uſe of the preceding Table VII. ſeek what Annu- 
ity or Rent to continue 21 years, 103 l. ready money 
will purchaſe at 10 per cent. fo will you find 110. 187 
14 4 which being added to the old rent 167. gives 
27]. 18 s. 13 d. which che Tenant muſt pay to the 
end that the Fine may be diminiſhed unto 500. 

Oueſt. 2. There is a Leaſe of certain Lands tobe 


annum, payable yearly, but the Tenant is deſirous 
to pay leſs Rent, wiz. 20 pounds per annum, and to 
give a greater Fine; the queſtion is what Fine ought 
to be paid to bring down the Rent to 20 l. per annum, 
accompting compound intereſt, at the rate of 6 per 
centum, per annum? Anſw. 473. 15. 74. 

Firſt find the difference between the Rents, which 
will be 24 pounds per amum. Then by the help of the 
preceding Table VI. ſeek what Annuity or Rent oſ 
24/, per ann. to continue 14 years, is worth in rea- 
dy money at 6 per centum, per annum, ſo will you 

1 find 
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Que ſtions to exerciſe the precedent Tables, with their 
ale in ſolving Queſtions of rhe - [ame nature, when 


let for 14 years for 2501. Fine, and 44 J. Rent per 
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find 223 J. 15. 7d. which being added to the firſ 
Fine 250 pounds, gives 4730. 1s. 7 4. which the 
Tenant muſt pay, to the end the Rent may be 
brought down to 294. per annum. 

Ducſt. 3. There is a Leaſe of certain Lands worth 
32 J. per annum, more than the Rent paid to the 
Lord for it, of which Leaſe ſeven years are yet in 
being, and the Leſſee is defirous to take a Leaſe in 
reverſion for 21 years, to begin when his old Leaſe 
is expired, the Queſtion is what ſum of money is to 
be paid for this Leaſe in reverſion, accompting com, 
pound intereſt at the rate of 6 per cent. per am. 
Anſw. 250. 76. 2 d. + 

Firſt, by adding the 7 years of the Leaſe in be- 
ing to the 21 years you would have in rewerſton al. 
ter thoſe 7 are expired, the ſum is 28. Then by 
the preceding Table VI. 


The preſent worth of 1/. Annu-) 
ity for 28 years at 6 per centum com- & 13.406716 
pound intereſt, is — 
Likewiſe the preſent worth of 11. 8 
e ee 
Therefore the difference of thoſe | 
preſent worths, ſhall be the preſent 8738 
value of 1 1. Annuity for 21 years{ ” 305 
in reverſion after 7 years: 
Which multiplied by 32 (the year- 
250. 36236 
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Jy rent propounded) gives the An. 
wer of the queſtion ——— —— 
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Otherwiſe thus. | 


Firſt, By the help of the ſaid Table VI. find out 
how much 32 J. yearly rent for 21 years is worth 


in ready money, as if the 21 years were to begin 


preſently, at the rate of 6 per centum, which ready 
money will be found 376.450241. Then by 
Table V. find what 376 45024 1. due at the end of 
7 years to come, is worth in ready money, ſo will 
it be 25o0/. 7s. 2d, which agrees with the Anſwer 
before found. | | 
Oueſt. 4. One would beſtow 630 J. to purchaſe 
a preſent yearly rent or Annuity of 60 J. to be 
paid by yearly payments, the queſtion is co know 
how many years the ſaid Annuity muſt continue, 
compound intereſt at 6 per centum, per annum, be- 
ing allow'd on both ſides. Anſv. 17 years, and 
22 days, very near. 3k 
Firſt, I divide 630 by 60, the quotient is 10.5, 
which ſhews that 10 years purchaſe and an half are 
given for the Annuity ; then ſearching for 10:5 
in Table VI. in the Column of 6 per cent. I find it 
not exactly, but the neareſt leſs than it, is 10.477255 
ſtanding right againſt 17 years, and the next 
greater than 10.5 is 10.92760 which is placed 
againſt 18 years. Whence I infer that the Annuity 
maſt continue 17 years and more, yet leſs than 18 
years. Now the proportional part of a year to be 
added to 17 years, may be found out near enough 
for uſe, thus, viz. ſubtract the ſaid leſſer tabular 
number 10.47725 from the greater 10. 82760, ſo 
the remainder will be found . 35035: Alſo ſub- 
tracting the ſaid 10.4725 from 19.5 (the quo- 
D Dd 2 tied 


428 Iutere t. Appenai 4 


tient firſt found) the remainder will be .02 275; then 
ſay by the rule of three in decimals, as 35035 the 
greater remainder is to .02275 the leſſer; ſo is | 
year (the difference between 17 and 18 years) to 
0649 parts of a year, or 23 days (as will appear 


by the fourth Rule of the 26th. Chapter of the pre. 


eding Book; ) therefore the number of years 
Jought by the queſtion is 17 years, 23 days, 

Queſt. 5. f an Annuity of 96 /. payable by yearly 
payments for 14 years be ſold for 826 J. what 
rate of intereſt per centum, is implied in chat Bar- 
gain? Anſw. 7/1. Fs. 5 d. near. 

Firſt, dividing 826 by 96, the quotient is 8.60146, 
which ſhews how many years purchaſe was given 
for the Annuity then ſearching for 8.60416 in Tall 
VI. in a riglit line paſſing from 14 years, equi: di. 
Fant to the head line of the Table, I find it not ex. 
actiy, but the neareſt leſs than it is 8.24423 (which 
ſtands in the Column of 8 per cent.) and the neareſt 
greater is 8.74546 (which ſtands in the Column of 
per cent.) whence I infer, that the rate of intereſt 
required is betwen 7 and 8 per cent. and the pro- 
portional part of 1, to be added to 7 /. may be 
Bund out near enough for practice thus, viz. ſub- 
tract the ſaid leſſer tabular number 8.24423 from 
the greater 8.74546, the remainder will be. 50123. 

Alfo ſubtract 8.60416 (the quotient firſt found, 
which falls between the ſaid tabular numbers from 
rhe ſaid. greater tabular number 8.745 46,) the re. 
mainder will be. 14130; then ſay by the Rule of three 
in decimals, as ,50123 the great remainder (or 
difference between the two tabular numbers) is to 
.14130 the leſſer remainder, fo is 1 /.(the difference 
between 7 per cent. and 8 per cent.) to .2819, Oc: 

of 
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or 55. 74. 2 f. which added to 71. gives 7. 5s. 74. 2f 


which is near tho rate of intereſt per. cent. required, 

Que t. 6. If a years rent, or one years purchaſe, 
be paid as a Fine, for renewing, or adding 7 years to 
14 years yet to come of an old Leaſe for 21 years, 
and accordingly a new Leaſe to be taken for 21 


years, to begin preſently (which proportion is or. 


dinarily obferved by Biſhops, Deans and Chapters, 


Heads and Fellows of Colleges in letting Leafes of 


their Lands) what rate of intereſt per centum is im- 
plied in that Agreement? Anſw. 11. 115. 8 d. 1. 
and ſomewhat more. 


To folve this Queſtion, firſt I ſearch in the pre- 


ceding Table VI. to find out two numbers ſo ſeated 


in ſome one Column of intereſt, that one of them 


may ſtand right againſt 14 years, and the other 
againſt 21 years; and fo qualified that the diffe- 
rence between them may be exactly 1 or unity; 
but not finding any two numbers preciſely anfwer- 


ing thoſe Conditions, I take thoſe nunthers that 


come neareſt, which will be found in the Columns 


of 11 and 12 per cent. for the difference between the 


numbers 6.98186 and 8.07507, Which ſtand in the 
Column of 17 per cent. right againſt 14 years and 
21 years, is 1.09321, which exceed i(that is 1 years 


purchaſe) by .09321 ; allo the difference between 


6.62816 and 7.52, which ſtand in the Column 


of 12 per cent. right againſt 14 years and 21 years, 15 
93384, which wants .056 16 of 1 : therefore I di 


vide 11. (the difference between 1 1 J. and 127. per 
cent.) into two parts, in ſuch proportion one to the 
other, as the ſaid decimals .09321 and 066 16 are 
one to the other; ſo I find the ſaid part of 1 /. to 


be near. 5848 and. 41513 or 115.8 4. A and 8. 
* Dd 3 3d, 
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34. 2f. +; the former of which being added to 
11 per centum, or the latter being ſubtracted from 
12 J. per cent. gives 11,5848 J. or 111. 11. 8 4. 
15. +, which is very near the rate of intereſt re- 
quired-by the queſtion. 

; Queſt . 7. What is the preſent worth of 11. per ann. 
payable yearly for 10 years, compound intereſt 
being computed at the rate of 11.5848 J. per cent. per 
an. 5 I. 15. od very near, which is found out by the 
help of the preceding Table VI. in this manner, viz, 


The tabular number for 10 years 
at 11 J. per eentum is 


The tabular number for 10 — 5.65022 
at 12 per centum i : — 
Their difference i —-— 0.23901 


—— — 


Then ſay by the Rule of Tbree in decimals, as 1 |, 
(the difference between 11 and 12 per cent.) is to 
+5848 / (to wit, the decimal by which the given 
rate inthe queſtion exceeds 1 I per cent.) ſo is. 23901 
(the difference found out as ove) to .13977 +, 

which being ſubtracted from 5.88923 (the greater 
of the two tabular numbers above-mentioned) there 
will remain 5.74946, or 5 J. 15s. od. which is 

near the preſent worth of one pound yearly rent 
to continue 10 years, at the propoſed rate of 
11.5848 J. per centum. | 

After the ſame manner the preſent worth of 1 /. 
yearly rent payable for 21 years, at the ſame rate of 
intereſt, will be found to be 7.77503. or 7 1. 15 5. 
6 4. very near, from which if you ſubtract 5.74946, 
| (being the aforementioned preſent worth of 1 /. 

yearly rent for 10 years) there will remain. 2.02557 
| | $6 „ | or 


& 
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or 21. os. 6d. which is near the preſent worth of a 


Leaſe of il. rent per annum, for 11 


* 


years in reverr 


fion, to begin after 10 years yet to come in a Leaſe 
are expir'd : Hence it is evident, that if a Tenant 
to a College hath 1o years yet to come in a Leaſe, 
at 1/.1ent per annum, and deſires to have 11 years 
renewed, or added to thoſę 10, and fo take a new 
Leaſe for 21 years, to begin preſently at the ſame 
rent, he mult give 2/. os. 64, or two years pur- 
chaſe and 55 part of a years purchaſe, very near 
(according to the fundamental proportion before 
aſſumed in the fixth queſtion.) The lke may be 
done for any other term of years under 30, by the 


help of the faid Table VI. 


But yet by a Table calculated pur- Concerningrhe 


ſame kind with the two laſt, may 


poſely for the ſaid rate of 11. 5848 J. nein of 4 
centum, (according to the fifieenth 
Rule of this Chapter) queſtions of the 


College Le 
nds 


be more eafily 


| anſwered, and therefore (for that they come often 
in practice) I ſhall here inſert ſuch a Table, as I find 
it ready calculated to my hand by 


Doctor New- 


ton, in his Scale of Intereſt lately publiſh'd, which 


Table is to be uſed in every reſpect 


like to the pre- 


ceding Table VI. and will be very ready and uſeful, 
for the proportioning of Fines, in the renewing 
of Leaſes held from Cathedral Churches and Col- 
leges, as will be manifeſt by the manner of ſolving 


the two following Queſtions. 


Dd 4 


K 
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Queſt. 8. If a College 


Tenant hath ) years yet to 
come or unſpent in a Leaſe 
of Lands for 21 years, at 
II. yearly rent, and deſires 
to have 14 years renewed 
or added to thoſe years, 
and ſo to take a new Leaſe 
for 21 years to begin pre- 
ſently, what muſt he pay 
ſor a Fine? Anſ 31. 35. od. 
Tbe rule for finding out 
the Anſwer of tlie Queſti- 


on propoſed, and ſuch 


like, is this, viz. 

From 7.77507 (being 
the number which anſwers 
years in this Table 
VIII) ſubtract always the 


tabular number which be- 


longs to the number of 

ears, to come or unſpent 
in the old Leaſe, ſo the 
remainder will ſhew what 
Fine muſt be paid for the 
years to be Ttenewed or 


added, to make thoſe un- 
ſpent years in the old 


Leaſe to be 21 years com- 
pleat again, at 1 J. yearly 
rent. 

So to ſolve the queſtion 


Intereſt. 


Appendix, 


TABLE VII 


Shewirg the preſent wort 
of one pound Annuity f 
an number of years un- 
der 22, at the rate of 
114 11. 8 . 113% 
per cent. compound in- 


tereſt. 

Years (preſent worth 
1 0.90034 
2 1.69938 
3 | 2.41922 
4 | 3-06438 
F | 3-64262 
6 | 4.16c88 
7 ' 462540 
8 | 5.04176 - © 
9 | 541496 
10 | 5.74948 
11 | 6.04934 
I2 | 6.321819 
13 | 6.55907 
14 | 677507 
15 | 6.96668 
16 | 7.14226 
17 | 7.29786 
19 | 7:43737 
197.6243 
20 7.67455 

217.77 


From 
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From the preſent worth of 11.9 

yearly rent for 21 years, which 2—3 7.77707 
Subtract the preſent worth of the 

me rent for 7 years, that were un- 

ſpent in the old Leafe — ——— 0 
And there wil remain the Fine 

ſought, to wit > 3.14 967 


4.62540 


That is to ſay, 3.149671. or 3 J. 3 5. od. (very near) 
muſt be paid as a Fine, for renewing or adding 14 
years to 7 years, that were unſpent in the old Leaſe, 
the yearly rent being 1/, Allo the ſaid 3.14967 
hews, that ſuch a renewal is worth-3 years pur- 
chaſe and near 238 parts of a years purchaſe (what- 
ever the rent be.) | 

Queſt, 9. If a Tenant that hath 17 years yet to 
come in a Leaſe of Lands held of a College for 21 
years, at Fol. yearly rent, be defirous to renew 4 
years, and ſo make thoſe 17 years to be 21 years 
compleat again at the ſame rent, what muſt he give 
for a Fine? Anſw. 234. 173. 24d. 1f. For ac- 
cording to the Rule before given, 


From the preſent worth of x /. 
yearly rent for 21 years--—— — f 777507 
Subtract the preſent worth of the | 


7.29786 


— — — _ —e: 


ſame rent for 17 years (that were 
unſpent in the old Leaſe,) — — 
And there will remain, —— ——0.47721_ 
Which multiplied by the rent ———— 50 
The product will be the Fine? 2286 
fought, to wit, 23 J. 175. 24. 1f. 319605 


Queſtions 
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Queſtions of this nature may be readily ſolved 
without the Joſs of one ſixteenth part of a years 
Purchaſe by the help of the following Table IX, 
which I have drawn from the forgoing Table VIII. 
for the benefit of ſuch as underſtand not Decimal 
fractions: For example, if a College-Tenant deſi. 
reth to have 0 years added to 11 years that are to 
come or unſpent in a Leaſe of Lands that he may 
have a new Leaſe for the term of 21 years to be. 
gin preiently, the following Table IX, ſhews that 
he muſt give for a Fine 1 years Purchaſe, and 2 quar- 


ters of a years Purchaſe, and 3 quarters of a quar- 


ter of a years Purchaſe, vr. one years rent, and 
half a years rent, and three quarters of a quarter 
of a years rent: Suppoſing then the rent to be 48, 
per annum, the Fine may be Aer thus. f 
4. . 
One years rent is -=—— 48 : oo: co 
Half a years rent is ———— — 24: 00. : oO 
Three quarters of a quarter} 9 : O: oo 
of a years is ——S——— 
The fum is the Fine required 81: O: oo 


Whence it appears that the Tenant muſt give 81, 
as a Fine, for adding of 10 years to 11 years that 
were unexpired in his old Leaſe, to the end he may 
have anew Leaſe for 21 years in being. 

In like manner the following Table IX. ſhews 
that the Fine for renewing or adding 7 years to 14 
years that are unſpent in a Leafe of Lands, to the 
end there may be a new Leaſe far 21 years in be- 


ing, is valued at 1 years Purchaſe preciſely, which 


is the fundamental proportion aſſumed in calculs- 
ting the foregoing Table VIII, as before was ſaid. 
e _ 


*. 
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| 1 to 20 828 

1 2 to 19 0:03 

| 3 to 18 is valued at 921: 

4 to 17 * 59 2173 

5 to 16. 92221 

80 — — . oo —¼— — —— — — 
ann 9220 
L 7 to 14 12029 
8 8 to 13 is valued at Iwo 
80 9 to 12 1 
F 10 to 11 3 "SIS 
8 3 11 to 10 2 2 0 
8 12 to 9 9 
D 113 to 8 is valued at 212 
S 114 to 7 30:2 
» | 15 to 6 A. 
S 
16 to 5 4:0:2 

b 17 S007 of | £ 422223 

18 to 39 is valued at 9 

19 to 2 1021 

20 to 1 6:3; 2 

| — — — — — — wo 
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The like may be done ſor renewing any o. 
ther term of years under 21, at any rent pro- 
poſed. | 

But becauſe it may ſometimes happen, that the 

| number of years in queſtions belong. 

Of finding out ing to the preceding 3, 4, 5, 6. and 

* 4 7 Tables may exceed 30, I ſhall by 

= 4 the five following Queſtions ſhew, 

lng ho by the help of thoſe Tables the 

| anſwer to any queſtion of that na. 

ture may be found out near the truth, when the 
term of years is above 30. 

Queſt. 10. If 3401. be put forth at 4 per centum, 
compound intereſt, and both principal and intereſt 
be forborn until the end of 45 yeats, what will then 
be due? Anſw. 1986 J. very near. | 

To reſolve this queſtion and the like, obſerve this 
rule, viz. Firſt make choice of ſuch numbers of years 
in Table III. that if they be added together will 
make the number of years propoſed in the queſtion, 
as 17 and 28, or 15 and 3o, each of which pairs 
make 45, then looking into Table III. in the Column 
belonging to 4 per centum, you will find right againſt 
17 and 28 years theſe numbers, 1.94790 and 
2.99870, which being multiplied one by the other 
will produce 5. 84116 7, or 5l. 165. 10 d. which 
ſhall be the increaſe of x J. forborn 45 years at 4 
per cenjum, compound intereſt; therefore multi- 
plying the ſaid 5.84116 by 340, the product will 
give 1985-994, Cc. or 1986 J. very near for the 
Anſwer of the Queſtion. 

The reaſon of the ſaid Rule will be manifeſt by 
this Theorem, wiz. If there be a rank of numbers 
in Geometrical proportion continued, beginning 

With 
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with 1 or unity, as I, 2, 4, 8, 16, 32, 64, 128, &. 
Alſo if the firſt term 1 be caſt away, and over or 
under all the reſt of the terms there be placed ano- 
ther rank of numbers, beginning at 1 and proceed- 
ing according to the natural order of numbers, as 
1, 2, 3, 4, 5, 6, 7, &c. which may be called 
the Indices of thoſe in the firſt rank, after the firſt 
term 1 is caſt away; I ſay it any two of thoſe re- 
maining Geometrical proportionals - be multiplied 
one by the other, the product ſhall be a propor- 
tional correſpondent to that Index, which is e- 


qual to the ſum of the Indices anſwering to the two 


proportionals chat were multiplied one by the 
other. 


Proport. 2. 4. 8. 16 , 32. 64 « 128 
Inaices, 1. 2 3. 45 6 7 


So if 4 and 32, which are the ſecond and fifth 


proportionals in the upper rank, be multiplied 
one by the other, the product is 128, which ſhall 
be the ſeventh proportional, becauſe the ſum of 


the Indices 2 and 5, Which Anſwer to the faid 4 


and 32, is 7. In like manner, becauſe the ſum of 
the Indices 3 and 4 is 7, therefore if che third and 
fourth proportionals, to wit, 8 and 16, be multi- 
plied one by the other, the product ſhall alſo give 
the ſeventh proportional 128. Now foraſmuch as 
the numbers in every one of the Columns, except 
the firſt Column of years in the preceding Table NI. 
are continual proportionals whoſe firſt term is 
1, but *tis excluded out of the ſaid Columns, as 
appears by the Conſtruction of that Table, and for 
that the numbers of years 1, 2, 3, 4, 5, Cc. are 

| | placed 
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placed as Indices ſhewing the order or ſeat of thoſe 
proportionals inferred in the Columns, therefore 
the rule before given for continuing that Table to 
any number of years is manifeſt, | 

Queft. 11. if one pound be due or payable 0 
years hence, what is it worth in ready money, by 
rebating at 5 per centum, per annum, compound in- 
tereſt? Anſw. 08720, &c. or 13. 9 d. + which is 
found out by the help of Table V. in the fame man. 
ner as the Anſwer to the laſt Queſtion; (reſpect 
being had to the ſecond and third rules of the 26th, 
Chapter of the preceding Book concerning the 
multiplication of decimal fractions.) 

Queſt, 12. If an Annuity of one pound pay. 
able yearly for 40 years, be all forborn until the 
end of that term, what will it then amount unco, 
compound intereſt being computed at 5 per centum, 


per annum? Anſw. 12cl. 16s. od. thus found out: 


Firſt, according to the ſecond way of calculating 
the fourth Table in the thirteenth Section of this 
Chapter, find out a principal, which may have ſuch 
proportion to the propoſed Annuity 14. as 100, 
hath to 5, ſaying, if 5 J. intereſt hath 100 J. fora 
principal, what principal muſt 1 J. intereſt have: 
Anſwer, 20 J. Secondly, ſeek. (after the manner of 
the preceding tenth queſtion) what 20 J. will be 
augmented unto being forborn 40 years, at the 
rate of 5 per centum, per annum, compound intereſt, 
ſo you will find 140.798, from which ſubtracting 


the ſaid principal 207, the remainder will be 120. 


798+, or 120 J. 165. which is the anſwer of the 
queſtion. _ | 
Queft. 13. If an Annuity of one pound payable 
yearly for 37 years, be to be ſold for preſent mo- 
| x ne), 
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ney, what 1s it worth, compound intereſt being 
computed on both ſides at 6 per centom, per annum? 
Anſwer, 141. 148.9 d which is found out thus: 
Firſt, according to the ſecond way of calculating 
the ſixth Table in the fiſteenth Section of this Chap- 
ter; find out a principal in ſuch proportion to one 
pound (the propoſed Annuity) as 100 is to 6, fo 
will ſuch principal be found 16.66666+, then af- 
ter the manner of the preceding eleventh queſtion 
find out the ready money which is equivalent to 
16.66666, due 37 years hence, ſo will ſuch ready 
money be found to be 1.92988 ＋ (or 11. 18 8. 5d.) 
which being ſubtracted from the ſaid principal 
16.66666, the remainder will be 14.736978 , or 


141. 145. 9 d. which is the Anſwer of the Queſtion 
propounded. 


Queſt. 14. What Annuity payable by yearly pay- 


ments to continue 37 years will one pound Pur- 
chaſe at 6 per centum, per annum, compound intereſt ? 
Anſwer, 1 . 4 d. near, which is found out thus 
Firſt, find out the preſent worth of one pound 
Annuity to continue 37 years, which preſent worth 
(by the laſt Queſtion) will be found 14.73678 J. 
Then ſay by the Rule of : Three, if 14.7367 l. will 
purchaſe an Annuity. of 1 pound, (to continue 37 
years) what Annuity to continue the fame term 
will 1]. purchaſe? Anſwer, .06785 ＋, or 1. 4 9. 
which is the Anfwer of the Queſtion propounded. 


CHAP. 


11 = yy * IK. i 8 
. vba 5 — 
r — 29 


* 


70 
! 
T5 
; 


440 Intereſt 8 Appendix. 


LY 


AN v 
A Demonſtration of the Rule of Three, or Rul 
of Proportion. 


LF7Our numbers are ſaid to be proportional;, 

when the firſt containerh the ſecond ſo of. 
ten as the third containeth the fourth; likewiſe 
when the firſt is ſuch part of the ſecond, as the 
third is of the fourth; fo theſe numbers following 
are called proportionals, viz. 


3 
X IF . 15 


wie Þ 


7 
. 


Wir 4 


* 
X 1 
That is to ſay, 4 times 6 (or 24) is faid to have 
ſach proportion to 6, as 4 times 9 (or 36) hath 
to 9. In like manner, 3 of 12 (or 8) hath ſuch 
proportion to 12; as 3 of 15 (or 10) hath to 15. 


II. When four numbers are proportionals, the 
product ariſing from the multiplication of the two 
extreams is equal to the product of the two means. 
Demonſtration. 


By the preceding Definition x theſe four num: 
bers are proportionals, wiz. 

| © kt w At. At © ART , 

BxC.C::BxD.D 


The 


4 


4 


8 Y S. 3 = HH 


If, 


Chap. VI. the Rule of T bree. 


The product of th 4 * X 9 
two extreams is — — BN Cx 4 
The product of the 26 x4 x9 


two means is — Cx Bx 
126 1 9 6 X4A X9 
bur ß „ C x 83 e 


Thereſore the Prop. is manifeſt. 
Likewiſe. 


By the proteding definition theſe four numbers 
are proportionals, viz. | 


1 1 1 k: 4 
The product of te; * 12 * 1 
two extreams i 


The product of the 
two means is 


But 3 x 12 X 15 = 32x} X15 


X 15415 


12x 3 * 15 


3 the Propoſition is every way pro: 
ve | 


NI. From the laſt Propoſition ariſeth the Rule of 
Proportion commonly called the Rale of Tbree, or 
Golden Rule, which teacheth by three numbers gi- 


ven to find a fourth proportional number in this 


manner, wiz. Multiply the ſecond and third numbers 
mutually one by the other, and divide tbe product by 
the firſt Paws fo the quorient ſhall be the fourth w_ 
portional nber ſougbt, in a direct ion. I 


Rule hath been fully exemplified in the 8th.” Chap- 
ter of the preceding _ and tfie truth wr 
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ſaid Rule may be thus demonſtrated, viz. Let 
there be three numbers given to find a fourth in 
direct proportion, wiz. if 24 gives 6, what ſhall 
36 give ? Or as 24 is in proportion to 6, ſo is 36 
to a fourth proportional, number ſought, which 
fourth proportional. (whatſoever it be) we may 
ſuppoſe to be Q, and then theſe four numbers will 


- 


be proportionals, viz. 


Chapter. F 


24 * Q=6 x 36 


And becauſe if equal plane numbers be ſeverally 
divided by one and the ſame number, the quoti- 
ents will neceſſarily be equal between themſelves, 
r 


— 


5 1 25 


Whereby it is manifeſt that the fourth proportio- 
nab number is equal to the quatient that ariſeth by 
dividing the product of the multiplication: of the 
ſecond and third proportionals by the firſt, which 
was to be praFrdtw.. 
„Note, That every Rule , three inverſe. may be 
made a Ns of three direct, hy making the third 
term the firſt, and by proceeding forward to the 
other two terms 4; therefore one and the ſame de- 
monſtration foryeth. for bothi rules. 22 C ir A p | 
diet E | 4 
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oſeth two thiggs, vis. . the particular 
— of Merebams in Company, have cotitinu- 
ed unequal ſpaes of time in the common Stock. 
2. That at the end of their Partnerſkip,,t ths. total 
gain or loſs is to be divided amongſt them, in 
ſuch manner that their ſhares ſhall have ſuch pro- 
portion between themſelves, as thoſe ſums of i in- 
tereſt money have one to another, which at any 
rate per centum, ſimple intereſt ſonly being com- 
puted, might be gained by the particular Stocks, 
within the reſpective times of ene e e 
in the common Stock: Now for-che effecting, of 
ſuch a proportional partition, the faid Double Rule 
of Fellouſhip gives this Direction, ui. , Divide 
the a ga in or loſs into ſuch parts, which ſhall 
have the ſame proportion one to the other, as 
between the products arifing- out of the Moleipli- 
cation of each particular Stock by its correſpon- 
dent time. a 
For Exaniple, Suppoſe Two Merchants A and B 
wy Partners in _—_ * a. certain time 
agree 
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agreed on between them, and that A doth permit 
his Stock of 100 J. to be implied intheir joint Traf. 
fick three months, and that B forbears his Stock 
of 50 J. eight months; I ſay (according to the ſaid 
Rule of Fellowſhip with time) what ever the total 
gain or loſs be, that part thereof which belongs to 
A muſt have ſuch proportion to the gain or loſs 
( B, as 100 X 3 (or 309) hath to 30 x 8 or 400.) 
This Rule hath been fully exemplified in the 1 3th, 
Chapter of the preceding Book, and the truth 
thereof, taking the two premiſed Suppoſitions for 
granted may be thus demonſtrated. -—o © _ 

1. Suppoſing 100 J. (the Stock of A) to gain 
in 3 months any certain ſum of money, as two 


will 29 in the ſame time, and at the ſaid rate: ſo 
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2. Haying found what 50 J. will gain in three 
months, I ſeek how much the ſaid 50 l. will gain in 
i ve e. | . - $3 6-324 | ” 2x 50 8 
8 months, at the ſame rate, and ſo I find=—-—/. 
i eee e een, 0013 
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3. Thus it appears, that if 1000. in 3 months 
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ducts will be in the fame. pia 
numbers of terms multiplied, (by 17 4 Zuclid.) 
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2 xXx 50 X 8 


the ſame | rate ſo that the proportion 


100 K 3 — 
of the gain A A to the gain of 8 | 5 WP 
1 * e 8 g Y 
book wy 50 Xx 8 R enen 
As 2 15 ft ——— Vo N AN * I Wop; 
100 X 3 
695695 5 2. 4 hl 


4. Hb gde ( wit, un uche, and 
e ol the ſaid proportion be ſeveraſiy - 
tiplied by the ſaid Denominaton i X 3, de N 
portion, with the 


viz. the gain of A will be to the gain of etre 
As 2 x 100 x 3 is to 2 x 50 x 8 


5. Laſtly, Becauſe 2 (the fippoſirious gun firſt 


afamed) 1 is a Multiplicator as wry in the Me- 


dem as iri the Conſequent of the laſt mentioned r- 
gen] it may be expung'd out of both, HA 
gain of A will be to the gain of B in this pre- 
a 1 (which Was to be proved) to wit, 


As I00 x 3 is to go x 5 
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4 Demonſtration ref the Rule of  Alligation al. 
ternate, and the uſe of the ove R Rule in the 
| Compoſy tion of Medicines. © =o v 


1 N order to the Penn erion of the ſaid 
bus Rule, I full. pine miſe chis Lemm, wit. if the 
bse dance of Ahyamo numbers given, be multi- 
Phed- by a Buche pall. gnedi the product will be 
<qua}ics 2 the ptoducts which 
Arſſe ffom tie mdſtiplication of thoſe two number 
. everally by tlie number aſſigned.. 


» 


8x o K ee 851 K 8 4. 


wins Or, 


id ron . Ter 
Which Suppoſitlons, and the Diagram being 
well viewed, the truth of the ſaid Lemma will be 
evident, Viz. 7 


— — — 


AB x AD=AC x AD—BC x BE (AD) 
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| II. To add the more light to the following De- 
” | mon#trationof the rule of Alligation alternate, I ſhall. 
propound a queſtion which properly belongs to 

the ſaid rule, vix. Suppoſe a Vintner having French 
Mine at 5 4. the quart, and at 10d. the quart, would 
he make a Mixture of them in ſuch manner, that he 
might ſell the mixt Quantity at 7 d. the quart, and 
ſo make as much money of the Mixture, as if; bg 

id ſhould fell each Quantity of Mine at its own price; 
ie the queſtion is to know what proportion the quan- 
i- tties of both ſorts of Mine in the Mixture muſt bear 
e one to the other. Here, according to the Rule of 
h Allgation alternate; I take the difference between 
rs the mean price alligned for the Mixture, and the 


two other given prices, and place thoſe differences 


alternately, wiz. the difference between 7 and 40 
being 3, I write 3 againſt 5; likewiſe 2 
being the difference between 7 and 5, 2 

I write 2 againſt 10; ſo I conclude, 7 3 
that the quantity to be taken of that 
fort of Wine of 10 d. the quart, muſt 5 
have ſuch proportion to the quantity 

of 5 d. the quart, as 2 to z. 
2 quarts at 10 d. the quart be mixed with 3 quarrs at 
5 4. the quart, the total mixture 5 quarts being fold 
at 7 d. the quart, will yield as much money as the 
faid 3 quarts at 5 d. the quart, together with the 
ſaid 2 quarts at 10 d. the quart z as is evident by the 
ſubſequent work. | | 
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|, quarts pence quarts pence 


235d $6 10: 2213064001 Þi.) 
III. 


{| 15g+20 = 7x52 35 
From the premiſes jt appears, that when two 
things are given to be mixt in ſuch manner as the 
Rule of Alligation alternate requires, the propoſition 
to be demonſtrated will be this, namely, 
Three numbers A. B. C. being given in ſuch ſort 
that A. is leſs than B. but greater than C. if the Mar 
difference between A. and B. be multipled by C. v 
and the difference between A. and B. be multipli- Ip 
ed by B. the ſum of thoie products will be equal to Il 4! 
the product ariſing from the multiplication of A, Ne 


by the ſum of the ſaid differences. 
Die monſt rat im. 0 
rn 7 . Md 
2 | 
del? 
'b 8 DAI 
8S S 3 
1 8 
= 8 
2 . 
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B—C | BA—CA=B—C x A 


The difference between B. and A. is B— A. which 


lied by C produceth (as is evident by the 
multiplied by C produceth (as — 


"SA 


Chap. VIII. the Rule of Alligation. 449 


Lemma aforegoing in the firſt Section, of this 
Chapter) CB=CA. Alſo the difference between A 
and C is A—C. which multiplied by B producerh 
BA—BC. Then the ſum of thoſe two products is 
BA—CA. (for+CB and —CB expunge one the 
other) which ſum is manifeſtly the ſame with the 
product ariſing from the multiplication of A the 
mean price, by BC the ſum of the atorefaid 
differences (to wit, the ſum of A—C and B- A) 
for + A and — A expunge one another. 

When more than two things of different prices 
are given to be mixt as aforeſaid, the Demonſtration 
will not be otherwiſe : For iſ the ſum of every two - 
products arifing from the multiplication of two 
alternate differences by their reſpective prices, be 
equal to the product of the mean price multiplied 
by the ſum of the ſaid differences; the ſum of all 
the ſaid products will alſo be equal to the products 
of the mean price multiplied by the ſum of all the 
differences; as will clearly appear by view of the 
ſubſeguent work. 
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Moreover, becauſe if equal numbers be ſeveral; 
ly divided by one and the fame number, the quo; 
tients will be equal betwgen themſelves, therefor; 
from the premiſes this Core/lary will ariſe. 
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In the Rule of Alligation. alternate, if the agereMic 


gate of the products ariſing from the multiplic: 
tion of the: ſeveral alternate differences by their 
- relpective prices, be divided by the ſum of t 
ſaid differences, the quotient will be equal to tit 
main Price. This may be a Proof of any Exam 
ple of the ſaid Rule of Alligation. 11 


hs 6 I 


„OF THE COMPOSITION or 
SHY 2. 51 4M EDICI NE S. 222191508 


„% 1.Medicines and Simples in relpet 
22 of their Qualities are conſidered it 
Dee's Agathe ſome of theſe five ways, viz, eithet 
matical Pre- as they are hot or cold, moiſt or dry, 
face,alſoTom. or as they are temperate; fo th 
2.0f P. Heri- ſuch Simples or Medicines which 
gon and A. work heat in our Bodies are faid t 
ies i be hot, ſuch cold which are cauſe o 
ak SY coldneſs. 

I. The mean or middle between the extrea 
Qualities of Heat and Coldneſe, alſo between D!) 
neſi arid Moiſture, is Called Temperate or the " 
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rrature; from which each of the ſaid Qualities bot, 
ud, wort: and dry, doth differ in four degrees, 10 
fore that a Medicine or Simple is ſaĩd to be either tem- 

rate, or elſe bor, cold, moiſt or diy, in the firſt, 
kcond, third, or fourth degree. 

IL. If the 'nnmbers 1, 2, 3, 4, $4659, 8, 9, be 
placed as you ſee from Ato B, the differences be- 
tween (the middle number) and the ſuperiour 
numbers 6, 7, 89, will be 1, 2, 3; 4, Which may 
pre-M repreſent the 4 Degrees of the Qualities hot and 
by ; - likewiſe the differences between 5 and.the 

eriour numbers 45 3% 23 Is will be 1, 2, 35:9, 
which may repreſent the 4 degrees of the qualities 
cold and moiſt, the temperature repreſented by o. 
being the mean or middle from whence the ſaid 
A * r 
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V. Since the Rule 1 7 Alg alternate requires 


that of two things miſcible, che one muſt exceed the 
+ mean 
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mean propounded and the other be leſs, therefore 
the queſtions of Alligation in this kind are to be 
wrought with the numbers in the aforeſaid Co. 
lumn AB, for by them the degrees and qualities 
are diſcovered, being placed as you ſee in the Co. 
jumn adjacent to AB. and for diſtinction fake, 
thoſe numbers in the ſaid Column AB, may be 
called che Indices or Exponents of the degrees, which 
Indices are to be uſed in the fame manner as the 
'Pfices of Merchandizes in the queſtions of Allig. 
lian alternase in Chapter 14 of the preceding Bock 
and therefore thoſe Examples may be compared 
with theſe 0 n men an 12 


o g=* > GO . * — 11 
1 FF, * I ? 2 ” 
P, 1 f rn 
4 — 0 - * * * 
＋ . * g 
. 
* 22 0 " * % - \ * © } 


Having divers Simples whoſe qualities are 
known, to make a compoſition of mixture of 
them, in ſuch manner that the quality of the Me. 
dicine may be ſome mean amongſt the qualities 
of the Simples, and the quancity thereof any quan- 
Gy anmed i) 

Example T. An Apothecary hath four ſorts of Sim- 
ples, A, B, C, D, whoſe qualities are as follow- 
eth, vix A is hot in the fourth degree, B is hot 
in the ſecond, C is tempetate, and D is cold in 
the third degree; the queſtion is to know what 
quantities of each ought to be taken, to make 2 
Medicine, whoſe quantity may be 12 ounces, and 
the quality in the firſt degree of heat ? Seek in 
the aforeſaid column AB, for the Þdices or Expo- 
nents of the qualities of the Simples given, vix. 
for A which is hot in the fourth degree, take g; 
for B which is hot in the ſecond, take 7; Ty 

nie 


— 
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which is temperate, take 5; and for D which is 
cold in thc third degree, take 2; that done, rank 
thoſe numbers in the ſame manner as the prices of 
Merchandices in the queſtions of the 44th. Chapter, 
viz. deſcend from the higheſt degree of heatunto 
the temperature, and ſo proceed downwards to the 
degrees of cold, ſetting 6 the Index or Exponent of 
the mean quality propounded, which is 1 degree 
of heat, as common to them all; then by crooked 
ines or otherwiſe connect two ſuch Indices, where- 
of one may be greater than the mean, and the other 
leſs, and proceeding according to the Raule of the 
fourteenth Chapter you will find that to make a 
Medicine of 9 ounces, and the quality reſulting to 
be in the firſt degree of heat, you muſt take 1 
ounce of A (being that Simple which was hot in 4) 
4 ounces of B, 3 ounces of C, and 1 ounce of D, 
a will be manifeſt by the proof, 


Dy 8 D The Proof. 
3 
C9 . 9 
697 [41 7 x 4 = 28 
F fy {es 
2 j1i[Dj2x1T1 ='2 
9 9 54 ( 


Laſtly, by the rule of Proportion you may increaſe 
the Medicine to the quantity of 12 ounces, and 
yet the quality to continue in the firſt degree of 
heat, according to the following operation. 


Oun. 
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- 
1 I 
2 


u. | Quant off 170 12 Ounces. 5 


By other connexions of the qualities oths 
quantities of each Simple would ariſe, hut that hath 
been ſafficiently manifeſted in the queſtions of 
the fourteenth Chapter.  —» 

Example 2. Suppoſe there are five! Simpler, A, z 
C, D, E, whoſe Qualities are as followeth, Vit, 
KA is hot in 35. Bis hot in 25 C is hot in 15. Ds 
cold in 15. E is cold in i, and it is required to 
mix 4 Ounces of B, with ſuch Quantities of the 
reſt that the Quality of the 3 * be tem. 
perate? 


Med icines. | 4 6 5 


| 8 Proceed as before, {o will you find that to make 


Ba Medicine of 11 ounces, and the quality of the 


Irm reſulting to be temperate, you muſt take 1 
* Younce of A, 3 ounces of B, 1 ounce of C, 4 ounces 


of D, and « ounces of E; then ſince the quantity 
of B, in the compoſition propounded is limited, vx. 
4 ounces, find numbers which may be in ſuch pro- 
portion to 4 (the quantity of B aſſigned) as the 
numbers 1, 1, 4, 2 (the quantities of A, C, D, E, 
in the aforeſaid 8 of 11 ounces) are 
unto 3 (the quantity of B in the ſaid Compoſition ) 
in manger following: 


Oo © O 
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3.1:2 4. 150fA, | 

3 i832 . : 12 of C. to be mixed with 

3 42: 4 53 of D. 4 ounces of N. 9c 

„ 77% 4 GET | | 
Prop. II. 


A Medicine being compounded of divers Simples 
whoſe qualities and quantities are known, to find 
the degree of the Form reſulting, vi%. the exact 
temperament of the Medicine. "= re 

Example 1. Suppoſe a Medicine to be compound- 
ed of two Simples, wiz. 6 ounces of B hot in 4*. 
and three ounces of C hot in 30. and it is required 


to find the temperament of the Medicine, viz. the 


degree and quality reſulting from ſuch mixture? 


deek in the aforeſaid Column A B for the . 
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of the reſpective degrees and qualities of the Sin- 
ples given, and diſpoſe them orderly in ranks right 
againſt their reſpective quantities; then multip 
each hdex by its reſpective quantity, and divide the 
ſum of the products by the ſum of the quantities 
So will the quotient be the Index of the degree and 
quality of the Medicine. A Belt b 


9) 78 (83 


So in the ſaid Example tbe Quotient will be 
found 83, which is the Index of 33 degrees of heat, 
and therefore the ſaid Medicine is hot in 33 de- 
grees. ä 

Foraſmuch as any two quantities miſcible accor- 
ding to the Rule of Alligation alternate, are in ſuch 
proportion one to the other, as the reſpective al. 
ternate differences between the mean quality of 
the mixture and the qualities correſpondent unto 
the ſaid quantities, the Demonſtration of the afore- 
ſaid Rule will be manifeſt by the Coro/lary aforego- 
ing in this Chapter. by 6. | 
Example 2. Suppoſe a Medicine to be compound- 
ed of 4 Simples, whoſe qualities and quantities are 
known, wiz. 2 ounces of A hot in 3*. 3 ounces 
of B hot in 2*. 4 bunces of C temperate, and 5 
ounces of D cold 4, and let it be ens if 
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find the mean quality reſulting from ſuch mixture. 
According to the aforeſaid rule, I multiply each 
Index by its reſpective quantity, and divide the 
ſum of the products by the ſum of the quantities, 
ſo the quotient is 4+ which is the Index of + de- 
grees of cold (for the difference between 5 the 
Indeæ of the temperature, and 4+ the Index found, 
is + degrees of cold) which is the quality of the 
ſaid Medicine. 


Example 3. Suppoſe a Medicine to be compound 
ed of ſeveral Simples, whoſe qualities and quanti- 
ties are as followeth, wiz. 4 ounces of a Simple 
which is cold in 2*. and moiſt in 1*. 5 ounces hot 
in 3*. and (in reſpect of dryneſs and moiſture) 
temperate; 3 ounces hot in 2*. and dry in 25. 6 
ounces hot in 15. and moiſt in 4*. 4 ounces cold 
in 3*. and moiſt in 2*, the queſtion is to know the 
temper reſulting ? - 

In the reſolution of this queſtion there muſt be 
two diſtin& operations, each of them like to that 
in the laſt Example, wiz. 
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x. Find in the ſame manner as before, the de- 
gree and quality reſulting from the commixture 
of the qualities hot and cold; fo will you find 333 
which is the Index of 54 degrees of heat (for the 
difference between 5 the Index of the temperature 
and 523 the Index found, is 22 degrees of heat.) 


he — ; 

„„ 4: £-I-L 

3 * 47212 | 4 * 4=16 

8 x F==40 F..X* .F—25 

7 x Z=21 7 XX 3—=21T 

6 * 886 1 1 x 6= 

2 x 4= 8 | g 48142 
———— — 

22) 117 625 22) 80 (377 


2. Find in the ſame manner, the temper reſult- 
ing from the mixture of the qualities dry and 
moiſt ; ſo will you find 357 which is the Index of 
217+ degree of moiſture, fo the quality of the ſaid 
Medicine is 22 degree of heat, and 15+ degree of 
moiſture, as by the operation is manifeſt. 


Prop, III. 


To augment or diminiſh a Medicine in quality accord: 


t - ding to any degree aſſigned. 


Suppoſe a Medicine to be compounded as fol- 
loweth, viz. 1 dram of a Simple hot in 4“. 2 drams 
hot in 3*. 2drams hot in 2*. x dram hot in 1*. 1 
dram cold in 10. and i dram cold in 25. Then will 
the quality of the ſaid Medicine be in 13 degree 
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of heat as will be manifeſt by the ſecond Propoſiti- 
on.) Now let it be required to augment the ſaid 
Medicine in quality, vx. to add ſuch a quantity 
of ſome one of the Ingredients (or ſome other ſim- 
ple) which may raiſe the quality of the Medicine 
+ degree; ſo that the temperament of the Medicine 
after it is increaſed, in quantity, may be in 2?. of 
heat. Make choice of ſuch a ſimple, the Index of 
whoſe quality may exceed the Index of the quali- 
ty aſſigned, viz. make choice of that ſimple which 
is hot in 3*. whoſe Index is 8, then proceed accor- 
ding tothe 1 Example of the firſt Propoſition ; ſo 
will you find that if x dram of the aforeſaid Medi- 
cine be mixed with 3 dram of that ſimple which is 
hot in 3*. the temper reſulting from ſuch mixture 
will be in 2*. of heat. 

Laſtly, by the Rule of Three, ſay, if 1 dram re- 
quire 2 dram, what ſhal] 8 drams (the quantity 
of the Medicine firſt given) require? 

Anſw, 4 drams : So that if 4 drams of a ſimple 
which is hot in 3*. be mixed with 8 drams of a 
Medicine which is hot in 1 4 degree, the temper 
reſulcing will be in 27, of heat, as by the operati- 


on is manifeſt. 
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Tbe Proof. 


If it be required to diminiſh a Medicine in 
quality, you are to make choice of ſuch a Simple, 
the Index of whoſe quality may be leſs than the 
Index of the quality aſſigned, and then to proceed 
as before. | 

Here obſerve, that if in queſtions of this nature, 
the quantities of the Simples be expreſt by weights 
of divers denominations, they are to be reduced 
to that weight which is of the loweſt denomina- 
tion in the queſtion, according to the ſixth Rule of 
the ſeventh Chapter of the preceding Book. 

The augmenting or diminiſhing of a Medicine in 
reſpe& of quantity ; Alſo the finding of the value 
of any quantity of a Medicine, the prizes of the 
Ingredients being known, will be familiar to ſuch 
as underſtand the Rule of Proportion, and there- 


fore I ſball not inſiſt upon them. 
CHAP. 


— _ 1 n Aon it n | — em — 


CHAP. IX. 


A Demonſtration of the common Rule of Falſe 
by two Poſitions. WIE 


and how to be uſed in reſolving ſuch 


J \ \ Hat the ordinary double Rule of Falſe is, 
queſtions which cannot readily be applied to any 


of the other rules of Aritbmetick, hath been 


fully declared in the 15th. and 31th. Chapters of 
the preceding Book; it remaineth to ſhew what 
kind of operation is preſuppoſed before the ſaid 
Rule can be applied to the reſolution of a queſti- 
on, and then to demonſtrate the Truth of the 
Rule it ſelf. | 

II. In the ſaid Rule of Falſe, look what operation 
the queſtion requires to be performed with the 
number fought and ſome given number or num- 
bers, the ſame kind of operation in every reſpect 
is to be made with each of the two feigned num- 
bers commonly called Poſitions) and the ſaid gi- 
ven number or numbers; which threefold proceſs 
being finiſht (whether it be by any one, or all of 
theſe rules, to wit, Addition, Subtraction, Multiplica- 
tion, and Diviſion) there will ariſe three rematkable 
numbers or reſults, to wit, one reſulting from the 


true number ſought, and two others reſulting from 


f 3 the 
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the two feigned numbers; then from theſe three 
Reſults, the Errors are collected, which are no. 
thing elſe but the differences between the true Re. 
ſult, and each of the two falſe Reſults. 

III. After the ſaid errors or differences are diſ- 
covered, the Rule of Falſe will be of no force, unleſs 
this Analogy or proportionality doth ariſe, namely 
the firſt error muſt have the fame proportion to 
the ſecond, as the difference between the number 
fought and the firſt feigned number hath to the 
difference between the ſaid number ſought and the 
ſecond feigned mimber ; here therefore it may be 
demanded, what kind of operation will produce the 
ſaid Analogy ? To this I anſwer, when the queſtion 
requires the number ſought to be increaſed, leſſen- 
ed, multiplied or divided by ſome given number, 
or the number ariſing from ſuch operation to be 
increaſed, leſſened, multiplied or divided by ſome 

iven number; in any of thoſe caſes, the aforeſaid 
Analogy will neceſfarily ariſe, as I ſhall here mani- 
feſt in all the ſaid caſes. Firſt, therefore I ſay when 
unto each of three numbers (namely the number 
ſought by the Rule of Falſe and the two feigned 
numbers) one and the fame number is added, the 
ſaid Analogy will enſue, for in this caſe the diffe- 
rence between the firſt ſum and the ſecond will 
be equal to the difference berween the firſt and 
ſecond of che ſaid three numbers; likewiſe the 
difference between the firſt fum and the third will 
be equal to the difference between the firſt num- 
ber agd the third which may be proved in man- 
ner following. | 


Suppifitions 


/ 
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ee 1 

o- vo Suppoſitions. 

Co 98 $f - 
4 Let there be three numbers, to wit, 

15 ; . 

ly | 3 


r Suppoſe alſo that the firſt number A is greater 
2 chan either of the numbers B and C. 

Suppoſe alſo, ſome number as D (3) to be ad- 
ded to each of the ſaid three numbers, ſo will the 
three ſums be, | 


A+D | 1g 
B +D | 10 
C+Dj8 


The Propoſition to be demonſtrated is, that the 
difference between the firſt ſum and the ſecond is 
equal to the difference between the firſt number 
and the ſecond; alſo that the difference between 
the firſt ſum and the third is equal to the diffe- 
rence between the firſt number and the third. 


Demonſtration. 
The difference between the firſt number and 
the ſecond is, 
⁊＋9]a—— 
The difference between the firſt ſum and the 


ſecond is, 
A+D-- B--D 
F t4 But 
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But the latter difference is manifeſtly equal to 
the former (for + D and - expunge one the 


other; ) to wit, | 
ADB D=A—B 


Therefore the firſt part of the propoſition is pro- 
ved. | 
Again, the difference between the firſt number 
and the third 1s, | 

A—— C 


The difference between the firſt ſum and the 
thiid is, | 1 
A4&D=C—D 


But the latter difference is manifeſtly equal to 
the former, for + D and —D expunge one the 


other, Viz. 
AD -C- DSA 


Wherefore the propoſition is fully proved. 

The like property might be proved after the 
ſame manner, when one and the ſame number is 
ſubtracted from three numbers ſeverally. 

Secondly, when three numbers (namely the 
numbers fought by the rule of Falſe and the two 
feigned numbers) are ſeverally multiplied by one 
and the ſame number; the afore mentioned Ana- 
logy will likewiſe enſue, as may be thus proved. 


Suppoſitious. 

Let thete be three numbers, to wit, 
© 8 
3 P's 5 0 8. 

0 Suppoſe 


0 
C 
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Suppoſe alſo that the firſt number A is leſs than 
either of the numbers B and C. | 

Suppoſe alſo, each of thoſe three numbers to be 
multiplied by one and the ſame number as D (4) 
and the three products to be thefe, 


D4 12 
DB 20 
DC 32 


The Propoſition to be demonſtrated is, that the 
difference between the firſt product and the ſecond 
hath ſuch proportion to the difference between the 
firſt product and the third, as the difference be- 
tween the firſt number and the ſecond hath to 
the difference between the firſt number and the 
third, viz. 


DB=DA . DC—DA :: 3-4. C—A 
8 CT 


8 Demonſtration. 

Foraſmuch as (by the 17th. Prop: of the ſeventh 
Book of Euclid's Elem.) if a number (D) multiply- 
ing two numbers (B—A and C—A) produceth 
other numbers (PB—DA and DC—DA) the num- 
bers produced by the multiplication ſhall be in the 


lame proportion as the numbers multiplied are, 


therefore 


DDA. DC Df: 4. . 
which was to be demonſtrated. 

Likewiſe when 3 numbers are divided by one 
and the ſame number, the demonf tration will not be 

otherwiſe 


Falſe or not. 


* 
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otherwiſe; and becauſe by the ſecond Section of 
this Chapter, the errors in che Rule of Falſe are the 
differences between the true Reſult and the two 
falſe Reſults, therefore from the precedent demon. 
ſfrations it is evident, that the aforementioned 
Analogy or proportionality (namely, when the 
firſt error hath ſuch proportion to the ſecond, 2 
the difference between the number ſought and the 
firſt feigned number hath the difference between 
the ſaid number ſought and the ſecond feigned 
number) will ſucceed from ſuch operation, as is 
before declared in the beginning of the third Sets 


on of this Chapter. 


IV. Now to diſcern what kind of 
To know whe- operation will not produce the faid 
* ufo Analogy, obſerve this Note, wiz, 
7 1 2 when a queſtion requires ſome given 
4 * number to be divided by the num- 
ber ſought or any part thereof, allo 
when the number ſought or ſome part thereof is 
to be ſquared, cubed, &c. likewiſe when ſome parts 
of the number ſought are to be multiplied one by 
the other; I ſay from ſuch operations the afore- 


mentioned Analogy will not ariſe, and in thoſe 


Caſes, the ordinary Rule of Falſe will be uſeleſs ; as may 
partly appear by the two following examples, viz 
Hhat number is that, by which if 360 be divided 
the quotient will be 24? Here if two politions 0 
feigned numbers be taken, and 360 be divided by 
each of them, the errors will not be in the ſame pro- 

rtion with the differences between the true num- 
— ſought and the 2 feigned numbers, and therefore 
the rule of Falſe will be uſed in vain: Vet if it be 
asked what number is that, which being l 


- 
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by 24, the product will be 360, the Anſwer to this 
latter queſtion is the ſame with the anſwer to the 
former, and may be found by the Rule of Falſe; but 
ſuch kind of interpretations and inferences are not 
always obvious, and therefore ſince the prepara- 
tive work of the Rule of Falſe (after the number is 
aken by gueſs for the number ſought) proceeds 
gradually from one condition in the queſtion to 
another, it will for the moſt part be eaſie to deter- 
mine whether the ordinary Rule of Falſe will take 
place or not, by comparing the condicions of a 
queſtion with the Note before given. 

Another Example; a certain perſon being deman- 
ded what number of years he had lived, anſwered, 
if 73 of that number were multiplied by 3 of the 
lame number, the product would ſhew the num- 
ber, or his age: Here it will be in vain to ſearch the 
number ſought (which is 40) by the rule of Falſe ; 
bor the aforementioned Analogy or proportiona- 
5 Wlity will not ſucceed, and the queſtion cannot 
5 Wl eaſily be reſolved without Algebra. 

No from this ſuppoſition, that after the pre- 

- Wparative work of the rule of Falſe is finiſh'd, the 
errors will be in ſuch proportion as aforeſaid, I 
ſhall make it manifeſt that the rule of Falſe will diſ- 

cover the number ſought. 

. in the Rule of two falſe Poſitions there are 3 
caſes, wiz. the eriors are either both exceſſes and 
noted with +, or elſe both defects and noted with 
—, or laftly, one of the errors is noted with+ 

and the other with—. | Ny” 

In the ewo firſt caſes the Rule is this, multiply 
the Poſitions or feigned numbers by the altern 


errors, viz. the ficſt Poſition by the ſecond ay 
| : _ 
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the ſecond Poſition by the firſt error, and reſerve 
thoſe products; then dividing the difference of 
the ſaid products by the difference of the ſaid er. 
rors, the quotient ſhall be the number ſought by 
the queſtion. 

The demonſtration of the ſaid Rule here fol. 
loweth. | 


| Caſe I. When the errors are both exceſſes, and noted 
with +, 


Suppoſit ions. 


1. Let ſome number unknown and n 4 
by the rule of Falſe be repreſented b) 

2. Let the firſt poſition (or feigned num- a: 
ber) BC's» + 

3. And the ſecond feigned number. C 

4 Suppoſe alſo that B is greater than C, and 
each of them greater than A. | 

5. Moreover, ſuppoſe the error of the firſt F 
Poſition to be 
6. And the error of the ſecond Poſition: c 
to be | 

7. Suppoſe alſo that this Analogy will be found 
in the ſaid numbers, viz. 


j 


8. The Propoſition to be demonſtrated. 
FC--GB 


— — — 


Bo 


Demon- 


C 


tt 
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Demonſtration, 
» 8 9. Foraſmuch as by ſuppoſition w 7 
B—A. C-A::F.G 


10. Therefore by comparing the rectangle of 
the extreams to the rectangle of the means. 


GB—GA=FC—FA 


11. And by equal addition of FA. 
, FA+GB—GA=FC 
12. Again, foraſmuch as by ſuppoſition in 4*, 
5 
13. And conſequently out of 47 and "WY 
B—A>C—A 
14. Therefore out of 97. and 13*. 
F>G 
15. Therefore 
FA>GA 


16, Theretote SEL 
FA—GA 0 x 


17. There- 
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17. Therefore by equal ſubtraction of GB from]! 
the equation in 1 0 


FA—GA=FC—GB | 


18, Wherefore by dividing both parts of the laf 
equation by BG, equal quotients will n dix. 


FC—GB 


— 
4222 — 


F—G 


which was to be demonſtrated. % 

Caſe IE. Fben the errors are both defects, and noted 
With— 

11, 


8 uppoſitions. 


1. Let ſome number unknown and og k 
by the rule of Falſe be repreſented by . . ? 

2. Let the firſt poſition (or _ num 5 
ber) be. * 

3. And the ſecond feigned number. 

4- Suppoſe alſo that B is leſs than Cc, and * 

of them leſs than A. 35 : Y 

5. Moreover, ſuppoſe the error of the fir 
Poſition to be. N f 

6. And the error of the ſecond Poſition. G 

7. Suppoſe alſo that this Analogy will be found 
in the ſaid numbers, viz. 


A-B.A—C:;F.G 
5 © - 8. Tho 


I2, 


13. 


, ũ OOO OY 
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8. The Propoſition to be demonſtrated. 


n 
FC—GB 
A— — — 
F — 0 
l Demonſtration, 


. Foraſmuch as by ſuppoſition in . 


10. Therefore by comparing the rectangle of 
the means to the rectangle of the extreams. 


FA—FC—GA—GB 
u. And by equal addition of FC. 
| FA=FC4+ GA—GB 
2. Again, foraſmuch as by ſuppoſition in 4*. 
| = 
13. And conſequently out of 4“. and 127. 
A—B<A—C 


14, Therefore out of g?. and 13*. 
F<G 


bois Wo 


I Fo Ther efor — 


FAS GA | 
a 16. 'There- 
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16, Therefore 1928 
FA—GA << © | | 
al 
17. Therefore by equal ſubtraction of GA from 
che equation in 1 1”. Po 
FA—GA=FC—GB 3 
| 


18. Wherefore by dividing both parts of the laf 
equation by F--G, equal quotients will ariſe, vix 


-FC=GB 


F— G 


which was to be demonſtrated. 


Caſe III. When one of the errors is an exceſs (to wit 
noted by +) and the other a defect (noted y- ily, 


In this third Cafe the Rule of Falſe is this, vix. 

Multiply the Poſitions by the altern errors, to 
wit, the firſt Poſition by the ſecond error, alſo the 
{ſecond Poſition by the firſt error, and reſerve thok I q 
products; then dividing the ſum of the ſaid pro- 
ducts by the ſum of the ſaid errors, the quotient 
1 {hall be the number ſought by the queſtion. 
i p Demonſtration of this latter Rule here fol 
1 oweth. 


th 


4 Suppoſit ions. | 
| i. Let ſome number unknown and ſought? A 
by the Rule of Falſe be repreſented by ... .- , 


l 2. Let the firſt Polition be. 
| ok 2. And 
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3. And the ſecond Poſition . .. . ';@ 
4. Suppoſe alſo that B is greater than C, and 

alſo greater than A, and that C is leſs than A. 

5. Moreover, ſuppoſe the error of the firſt E 

Poſition to be 
6. And the error of the ſecond Poſition to be G 


7. Suppoſe alſo that this Analogy will be found 
in the ſaid numbers, viz, 


it BA. Ac: : NO 


/ 


8. The Propoſition to be demonſtrated: 
-GB-bEC I 


| Demonſtration. 
9, Foraſmuch as by ſuppoſition in 79. 
B—A. A—-C::F.G 


tio. Therefore by comparing the rectangle of 
be means to the rectangle of the extreams, 


| FA--FC=GB—GA 


11. And by equal addition of FC and GA to 
the laſt equation, this will ariſe, 


FA+GA=GB 4-FC 


| | | 
12. Wherefore by dividing both parts of the laſt 
Gg equation 
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equation by F G, equal quotients will riſe, vi. 


which was to be demonſtrated. A 


The learned Herigonius (in cap. 13. Tom. 2. of 
his Curſus Mathematicus) hath delivered another 
way of reſolving the rule of Falſe, namely by the 
two following rules, vix 


When the ſigns of the errors are unlike. 


Rule I. As the ſum of the errors is to the firſt 

error, fo is the difference of the ſuppoſed numbers 

to a fourth proportional, which being added to 

the firſt ſuppoſed number, when the ſaid firſt ſup- 

poſition is leſs than the ſecond, or ſubtracted from 

f it when it exceeds the ſecond; the ſum or remain, 
i der will be the true number ſought. 


1 | When the figns of the errors are unlike. 


4 Rule II. As the difference of the errors is to the 

4 firſt error, ſo is the differenceof the ſuppoſed num- 

k bers to a fourth proportional, which being added 
| to the firſt ſuppoſed number when the ſigns are— 

or ſubtracted from it when the ſigns are +; the 
| fum or remainder will be the number fought. 

4 Both which rules the ſaid Herigonius demonſtra- 
teeth geometrically by lines, upon a ſuppoſition of 
4 the Analogy or Proportionality before mentioned in & 

the third Section of this Chapter, and the ſame F 

may likewiſe be eaſily demonſtrated according to ) 


A 
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et CIT 


CHAP. X. 
A Collection of pleaſ: ant and ſubtil Queſtions, to 
exertiſe all the parts of V * Arithme- 
tick. To which are alſo added various pra- 


ctical Queſtions about the menſuration of 
Superficial Figures and Solids. 


Example of the Rule Ueſt. 1. If a wedge of 
of Three mixtly uſed Gold weighing 17+ U. 
with other Rules. * of Troy Weight be worth 
679 £16. 5terling, what is the value of 17+ grain of 


that Gold ? 
Ano. 2 pence. 


I. 154 (or ff) of 5% of $ 
2 0# ow Son 
E 46 I 


Que ft. 2. A Man dying gave to his eldeſt Son 4 of 
: of his eſtate, to his ſecond Son 3 of 3 of his eſtate, 


and when they had counted their Portions, the one 


had 40 J. more than the other; the remainder of 
the eſtate was given to the Wife and younger 
Children. The queſtion is, what was the Portion 
of the eldeſt Son, alfo of the ſecond, and how much 
did belong to the Wife and younger Children? 
Anfw. The eldeſt Sons Portion 100 l. the ſecond 
Sons Portion 60 J. and 4407. for the Wife and 
younger Children. 1 
The fractions being reduced, it will be manife#F 
that rhe eldeft Son bad d, and the ſecond T 1 alſo the 
wk Eo af- 


. 
- —— _———_ 


— - Iv © —_— 
8 * > 4 =" —_—— 2 
iba Ae ů * 8 — x 2 * 


E — 
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difference of the ſaid fraction is 75, then ſay, 
| 1 27747 
15 * 019» I000T 1 
44 J. 
The ſecond Son's port ionen 60 
ITbe difference of their portion 40 
The eldeſt Son's portion » 06 04 > | 100 
I 4&2 L 822. 
ane 1 
Laſely, 600— 160=440 for the Wife and younger 


Children. 


Qneft. 3. A young Man received 663 J. which 
was 3 of + of his eldeſt Brother's portion, and 3; 
times of his eldeſt Brother's portion; was 17 times 
of his Father's Eſtate, the queſtion is, what was 


the Father's Eſtate ? Anſw. 560 l. 


+ ,'667 2.1 . 200 
200 X 3 3=700 
14. 700: 21. 560 


Queſt. 4. If A can finiſh a Work in 20 days, and 
B in 30 days; in what time will the work be finiſh- 
3 by A and B working together? Anſwer 12 

ays. 

Firſt find what quantity of the work will be done 
by each workman in one and the ſame time; then 
it will be, as the ſum of thoſe quantities is in pro- 
portion to the ſaid time, ſo is x or the whole work 
to the time wherein ſuch work will be finiſhed by 


both Workmen working together. 


C 
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days work days work 
$0. Þ 38 ol 
ſim 14 


Hence it appears that A and B working toge- 
ther 20 days will finiſh that Work once, together 
with 5 of the ſame Work; therefore ſay again by 


the Rule of Three. 


work days work day 
„ LERE- ot 
Queſt. 5. 


e/Ereus adſto leo, tubuli mibi Iumina bing, 
Oſque etiam, dextri fic quoque planta pedis. 

Binis dextro oculo, ternis lacus iſte diebus 
Impletur læ vo, ſed pede bis geminis. 

Ori ſuſſiciunt ſex horg. Dic ſimul ergo, 
Luo ſpatio os, oculi, peſque replere valent? 


The ſenſe is this. A brazen Lion being placed 
in an artificial Fountain, conveyeth water into a 
Ciſtern by two ſtreams iſſuing from his Eyes, alſo 
by one from his mouth, and by another at the bot. 
tom of bis right foot. Now the Pipes through 
which theſe ſtreams paſs, are of different Capacities, 
in ſuch ſort, that by the right eye ſet open alone 
the reſt of the ſtreams being ſtopt, the Ciſtern will 


be filled in two days (the length of a day being 
ſuppoſed to be 12 hours;) by the left eye alone in 


three days; by the foot _ in four days; and 
| 8 3 wy 


by 


Rad 


— 
2 
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by the mouth alone in ſ hours. The queſtion is, 
to nnd in what time the Ciſtetn will be filled, if 
all thoſe ſtreaus be ſet open at once? 

Anſwer, 55 days, | 


Days Ciſt. Days Ciſt. 
TT 


01 
Inis 


add 1 


The ſum is 91 Cifterns that will be filled in Three 
1 Days by all the Four Streams running together : Then 
4 ſay by the Rule of Three. | 


| Cift, Days Ciſt. Days 
4 91 3222137 
| Oueſt. 6. A Ciſtern in a certain Conduit is ſuppli- 
| ed wich Water by one Pipe of ſuch bignels, that if 
the Cock A at the end cf the Pipe be ſer open the 
| Ciſtern will be filled in 3 hour; morcover at the 
4 bottom of the Ciſtern two other Cocks and C are 
placed, whoſe capacities are ſuch, that by the Cock 
B ſct open alone (all the reſt being ſtopt, the Ci- 
| ſtern ſuppoſed to be full) will be emptied in 1} 
hour; alſo by the Cock C ſet open alone the Ciſtern 
will be emptied in 23 hour: Now becauſe more 
Water will be infuſed by the Cocks A, than can be 
expelled by both the Cocks B and Cin one and the 
ſame time ; the queſtion is to find in what time the 
Ciſtern will be filled if all the ſaid Three Cocks be 
ſet open at once? Anſw. 137 hour. 
Aiter the manngr of the tourth queſtion of this 
„ 52 er EF Chapter 


Chap. X. Queſtions. - no 
Chapter, find how many times the Ciſtern will be 
emptied in one and the ſame ſpace of time, by the 
Cocks of B and C running together.; alſo how much 
of the Ciſtern will be filled by A in the ſame time; 
then will thedifference ſhew how much of the Ci- 
ſtern is gained by the filling Cock in the ſaid time: 
Laſtly, as the Ciſterns or parts gained are in pro- 
portion to the correſpondent time; fo is the - 
whole Ciſtern, to the time wherein it will be gain- 
ed or filled. 


hou. ciſt. hou. cif, 


1. DM | 
' a 1 V | 
ſum 143 8 B & C; in 1+ bon. 


hou. ciſt. hou. > 


I. 1: 1:5: 1+ 2 (25, Sion & "| 


— -* 


145 gained by A 
ciſt. Hon. ciſß. boa. 
III. 133 i 


Queſt. 7. Suppoſe a Dog, a Wolf and a Lion, 
were to devour a Sheep, and that the Dog could 
eat up the Sheep in an hour, the Wolf in + hour, 
and the Lion in 3 hour: Now if the Lion begin 
to eat 3 hour before the other two, and afterwards 
all Three eat together, the queſtion is, in what 
_ the Sheep would be devoured? Anſwer, 734 

hour. 6 


— 


ben. ſh. bou. ſh. «| 
+4 If 2. 1 :: 3 14 a | 
Gg 4 Thus 
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Thus it appears that 4 of the Sheep would be 
vaten by the Lion, before the Dog and Wolf be. 
gan to eat. | 

II. Proceed according to the fourth queſtion, 

ſo will you find the remaining 4 to be eaten by 
them all in , hour, which added to 3 gives 734 
hour, in which time the Sheep would be dovoured. | 

Queſt. 8 If 12051. be to be diſtributed amongſt 
chree Perſons, A, B, C, in ſuch fort, that as often 
as A takes 5, B ſhall take 4, and as often as B takes 


3, C ſhall take 2; what ſhall be the ſhare of each? 
Anſw. A 5x 5. B4135l. C27 Tal. 


Find three Numbers which may expreſs the 
proportions of their ſhares, by the Rule of 1 bree, 
or (to ayoid fractions) thus, 


Eo oy oe wrt 
33. 2 
x4 „ 8 
thus found 
1 
3 * 4812 
4 * 2= 8 


3 515 . FIF 
35 . 12033: 5 4173 


ueft. 9. A Governour of a certain Garriſon, 
being deſirous to know how much money the Port 
or Paſſage of thz Garriſon did amount unto in cer. 
ooo a RES tain 
> 4 7 


* 
e. 


„ ˙ Ewe...» £0 
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tain months, made choice of a loyal ſervant, gi- 
ving him order to receive of every Coachman 
paſting with a Coach 4 d. of every Horſeman 2 d. 
and of every Footman 34. Now at the years end, 
the ſervant making his Account to che Governour, 
giveth him 94/7. 155. 10 d. and lets him know that 


ss often as 5 paſted wih Coaches, 9 paſſed on 


Horſeback ; and as often as 6 paſſed on Horſeback, 
10 paſſed on foot;the queſtion is how many Coach- 
es, Horſemen, and Footmen paſſed ? A»ſw. 2500 
Coaches, 45co Horſemen, 7500 Footmen. 

Find three proportional numbers after the man- 
ner of the 8 Queſtion, which will be 5, 9, 15, 
then proceed as followeth, | 


d, 

Coaches . . 20 

9 Horſemen 18 
15 Foormen . 73 


1 . 95 5 « 2500 
453 22750 38 94500 
15 7500 


Que. 10. A Factor would exchange 780 l. Ster- 
ling for double Ducats Dollars, and French Crowns, 
the Ducats at 7. 6 d. the piece, the Dollars at 4 5: 
4d. and the French Crowns at 63. the piece, to be 
in ſuch proportion, that 3 of the number of Ducats 


may be equal to + of the number of Dollars, and 


z of the Dollars equal to 23 of the Crowns, the 


queſtion is, how many pieces of each coin he ſhall 


receive for his 780 pounds. 
Anſw. 600 Ducats, goo Dollars, 1200 Crowns. 
Find Three proportional Numbers (alter the 
man- 


manner of the eighth queſtion) which will be 
6, 4, 3 | 


Thus it appears that ſix times the number of 
Ducats muſt be equal to four times the number of 
Dollars, alſo equal unto three times the number 
of Crowns Then make choice of three num. 
bers to anſwer thoſe proportions, ſuch as are theſe, 
2, 3, 4, (for 6 * 2 2 4 3 2 3 x4) With which 
numbers proceed as followeth, 


2 ducats .. . 4 
3 dollars « 12 


4 CYOWNS , . 15 ik FA 
_ _ + . 225 

ſay if - ; . 24-- 780-4: . 195 
l5 . 360 


1 ducat J. 


+ . 1. 3.3 27 600 ducats 
doll. | 

38 . T : 195 : 900 dollars 
crown 


+ % 1 33 360 . 1200 crowns. 


- 2uef. 11. Twenty Knights, 30 Merchants, 24 
Lawyers, and 24 Citizens, ſpent at a Dinner 64 
pound, which was divided amongſt them in ſuch 
* manner, that 4 Knights paid as much as 5 Mer- 
chants, 10 Merchants as muchas 16 * jou 
| | W. 
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be s Lawyers as much as 12 Citizens; the Queſtion 
is, to know the ſum of money paid by all the 
Knights, alſo by the Merchants, Lawyers and Ci- 
tizens. | e 

Anſutr, The 20 Knights paid 20 pounds, the 
30 Merchants 24 pounds, the 24 Lawyers 12 
pounds, and the 24 Citizens 8 pounds. 

Find four numbers to expreſs the proportions of 
their payments by the Rule of Three, or (to avoid 
fractions) in manner following, fo will the pro- 
portional numbers be 4, 5, 8, 12, viz 4 Knights 
paid as much as 5 Merchants, or 8 Lawyers, or 
12 Citizens. | 


Boot td oocoeoYf 
IO 500 + ov; 26 
HA > as IE 


320, 490 , 640. 950 
F 
WY In TY IIA 
thus found, 

4 * IO X 8 = 320 
10 x 8x 5 = 4c0 
8 x F x 16 = 640 
5 * 16 x 12 = 960 


Then preſuppoſing that a Knight is to pay 4 5, 
proceed as followeth, viz. 


20 Knights 
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2 an 
20 Knights $i. „ CO 
30 Merchants .. 45 | 

24 Lawyers . . « 25 in 
24 Citizens , « « 17. J. | th 

Yo (4 +20 

— + 

ſay, if 124 . 64 : : 25 = 

LH 1Þ "8 

64 


Queſt. 12 A certain Man with his Wife did uſu- 
ally drink out a Veſſel of Beer in 12 days, and the 
Husband found by often experience, that his Wiſe 
being abſent, he drank it out in 20 days; the que. 
ſtion is, in how many days the Wife alone could Ml | 
drink it out ? Anſw. 30 days. | 1 ES, 
Note, It is to be ſuppoſed that the husband in 12 

of the 20 days where he drank alone, did drink 
as much as in the 12 days wherein he drank with 
his Wife; hence it followeth, that in the remain- 
ing 8 of the ſaid 20 days, he drank as much as his 
Wife did in 12 days Therefoie by the Rule 
Three ſay, If 8 give 12, what 20? Anſw, 30. View 
the following form of the Work, 


| From 20 
Subtract 12 


Then sf  . 12: 20 . 30 


Queſt. 13. If a Houſe be to be built by Three 
Carpenters, A, B, C, working in ſuch fort, that 
A, alone will finiſh it in zo days, B in 40 6p 
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and A, B, C, together in 15 days, in what time 
could Calone build the Houſe? Anfw. 120 days. 
I. After the manner of the fourth queſtion, (find 
in what time A and B working together will finiſh 
the houſe ;) Anſw. 175 days. 


days work days work 
20" Pf 0-01 $ 
a 

| ſum 1+ 

work days work days 

14 . 30:1. 175 


Il Suppoſing the work of A and Bto be perſor- 
med by one Perſon, as D, the Houſe will be built 
by D in 177 days, but by D and C together in 
15 days; Then find (according to the 12th. Que- 
ſtion) in what time C will build the ſame. An/w. 
120 days. / | 


From 177 
Subtract 15 


Then if 24 . 15: : 195 120 


The Proof may be wrought according to the 
Fourth or Fifth Queſtions. 
| Queſt. 14. Two Travellers A and B perform a 
Journey to one and the fame place in this manner, 
viz, Atravels 14 miles every day, and had travel- 
led 8 days before B began; upon the ninth day 


B ſets forward, and travels 22 miles every day; 
che 


3 2 — 2 ** - - — o ” - N 
mY — 2 
1 . % - —— - * 
, b 8 
— — — 


„ 
— iy. 
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the queſtion is, to find in what times B ſhall over. 
take A? Anſw. at the end of 14 days. Fr, 

J. Find how many miles A had travelled before Su 
B ſet forward? Anſw. 212 miles; For 


day miles days miles 
„ 143570 . 112 


II. Find how many miles B gains of A in a day; 


4 . 8 miles; For, 


22—14 228 

miles day miles days : 

+I 9 x 22 11214 
Que ft. 15. There is an Iſland which is 36 miles 


in compaſs. Now if at the ſame time, and from 
the ſame place, two Footmen A and B ſet forward 
to travel round about the ſaid Ifland, and fol- 
low one another in ſuch manner that A trayel- 
leth every day 9 miles, and B 7 miles; the que- 
ſtion is to find in what ſpace of time they will 
again meet, alſo how many miles, and how many 
times about the Iſland each Footman will then 
have travelled 2? 

Anſw. They will meet at the end of 18 days 
from their firſt parting z and then A will have 
travelled 162 miles (or 45 times the compaſs of 
the Iſland) and B will have travelled 126 miles 
(or 3 3 the compaſs of the Iſland.) 


mite 


er- 


Ire 


Un. 
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miles 
from o 
Sabirat 7 | 
day miles days | 
„ 
mult 18 mult. 18. 
by 9 e EE 7 
36) 162 (42 1 36) 126 (33 


Queſt. 16. Two Footmen A and B depart at the 
ſame time from London towards York, travelling 
at this rate, viz, A goeth 8 miles every day, B 
goeth 1 mile the firſt day, 2 miles the ſecond day, 
3 miles the third day, and in that progreſſion he 
goeth forward, travelling in every following day 
one mile more than in the preceding day ; the 


queſtion is to know in how many days B will 
overtake A? 


Anſw. 15 days. | | 

To reſolve this and ſuch like queſtions, double 8 
(the number of miles which A travelleth daily) 
which make 16, from which ſubtra& 1, the re- 
mainder is 15 the number of days ſought. 

Queſt. 17. If Exeter be diſtant from Landen 140 
miles, and that at the ſame time one Footman A 
departed from London towards Exeter, travelling 
every day 8 miles, and another B from Exeter to- 
wards London, travelling every day 6 miles, the 
queſtion is in how many days they will meet one 


another, and how mgny miles each Footman will 
have then travelled ? . 


Anſwer, 
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' Anſwer, They will meet at the end of 10 days, 
and then A will have travelled 80 miles, and BGO 8. 


miles. | | : tr 
| add 8 miles travelled daily by A. 
1: miles travelled daily by B, d. 


ſum 14 miles which A and B together 
did travel daily - 


| m. da. miles da. 
— 14. 1:: 140. 10 in which time A and 
B will meet each other. 
10 x 8=80 miles travelled by A. 
10 x 6=60 miles trayelled by B. 


Queſt. 18. A certain Footman A departed from 
Londen towards Lincoln, and at the ſame time a- 
nother Footman B deparred from Lincoln towards 
London; alſo A travelleth every day 22 miles more 
than B. Now ſuppoſing thoſe two Cities to be 
100 miles diſtant one from the other, and that 
thoſe two Footmen do meet one another at the end 
of 8 days after the beginning of their Journies ; 
the queſtion is, how many miles each will have 
then travelled, as alſo how many miles each tra- 
yelled daily ? 

Anſw. A 60 miles, B 40 miles. Alſo A trayel- 
led 75 miles every day, and B 5 miles. 
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day miles — miles 
1:4 2743 3-S:4#s . 20 
* 
Hence it appears that at the time of their meet - 


ing A bad travelled 20 miles more than B, which 
1 20 


: RIPE 


. « —— 2— — ——_ — —— — 
= 3 D * Fy A. — a 


Chap. X. Queſtions. 489 
20 Miles being ſubtracted from 100 miles leave 

go miles, whereof the half is 40 miles which B had 

travelled, therefore A had travelled 60 miles. 


Now to find how many miles each travelled 
daily, ſay, | 


day miles days miles 
s , 4@23ÞF « 4 


miles 


Therefore — C travelled ; al daily. 


| Queft. 19. There is an Iſland which is 134 miles 
in compaſs; now at the ſame time, and from the 
{ame place, two footmen A and B begin a journey 
round about the ſaid Iſland, but they travel towards 
contrary parts, at this rate, vis. A travelleth 11 
miles in every 2 days, and B 17 miles in 3 days, 
the Queſtion is to find in what ſpace of time A 
and B will meet one another; and how many 
miles each will then have travelled ? 
Anſwer, They will meet at the end of 12 days, 
and then A will have travelled 66 miles, and B 
68 miles. 5 

After the manner of the fourth Queſtion of this 
Chapter, the time ſought will be ſound 12 days. 


days miles days miles 
„ 1322 3 4 
add 17 

— a miles days 

333 + 3335 134 + 12 


H h The 
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The miles travelled by each will be found in 
this manner. 

days miles days ' 

2 . 11 : : 12. 66 miles travelled by 4. 

3 . 17:: 12. 68 miles travelled by B. 


Queſt. 20. If a Clock hath two Indices (or Hands) 
one of which (to wit A) is carried twice round 
the whole Circumference of the Dial in one day; 
and the other (B) once in zo days, and that both 
at once ſhewing the ſame point begin to be mo 
ved; the Queſtion is, in what time they will be 
again conjoined ? 

Anſwer, 43 day or 55 hours. 


day circum. days circum. 
£8 ©: wo x 
ſubtra& x 


— 


. ww... 


59 


Hence it appears, that in 30 days A will have 
run through 60 Circumferences, and B. one Cir- 
cumference only in the ſame time ; therefore 4 
gains of B 59 Circumferences in 30 days, there- 
re lay, 
circum. days cirenm. day 


59 . 30. :: I. © 39 


Que ſt. 21. If 6 Ib. of Sugar be equal in value to 
7 1b. of Raiſins; 5 1b. of Raiſins to 2b. of Almonds; 
3.14. of Almonds to 5 1b. of Currants ; 2 lb. of Cur- 
rants to 184: how many pence are the yal 


3 tb, of Sugar ? Anſw. I... 


. > 


_ > ,, © os» 


> Op 


ITT 


| wwle. theſe rin. 


180. 3780 (21 


Queſt. 22. If 3 dozen pair of Gloves be equal 
in value to 2 pieces of Ribbon; 3 pieces of Rib- 
bon to 7 dozen of Points; 6 dozen of Points to 
2 yards of Flanders-lace ; and 3 yards of Flanders 
lace to 81 ſhilling; how many dozen 
Gloves may be bought for 28 ſhillings ? 

Anſw. 2 dozen pair of Gloves. 


G.= 2 R. A 
R. = 7 P. 
P. = 2 L. S 2268) 4536 (2 
L. 2 81 S. 5 
S. = ? G. 
4536 2268 


ueſf. 23. Suppoſe a Greyhound to be courſing a 
as za ſuch Get that he takes five leaps for 
every four leaps of the Greyhound, and that the Here 
is one hundred of her own leaps diſtant from the 
Greyhound; now if three of the Greyhounds leaps be 
equal to four leaps of the Hare; the queſtion is to 
know how many leaps the Greybound muſt take be- 
fore he obtain his prey? Y 

Anſw, 1260 leaps. 


Hh2 


pair of - 


* 
I. If 


| 
| 


— — — 


: 


492 Arithmetical Appendix. 


I. 13. 4:4 55. 


Thus it appears, that 4 of the Greybounds leaps 
are equal to 53 of the Hares leaps ; and becauſe by 
the queſtion the Greyhound takes 4 leaps for every 

of the Heres, therefore the Greyhound in every 
four of his leaps gains 4 of one of theHare's leaps ; 

. therefore ſay by the Rule of Three, 


IT. If 3. 4: : 100. 1200 


Queft. 24. There is a certain Room whoſe Baſs 
is a long ſquare, which is in circuit 3503 feet, and the 
height of the walls or ſides of the Room is 8 feet; 
all which walls of the Room except a ſpace taken, 
out for a Window in the form of a long ſquare 
whoſe height is five feet, and breadth four feet, 
are to be furniſhed with Hangings of ell broad 
ſtuff at 3 . 44. the yard, the queſtion is to know 
| how much money the ſtuff will coſt. 

Anſw. 51. 175. 65. 


5 X24 2 20 


"2964 

3 32 * 3 114 ſquare feet in one yard of af. 
feet od feet "17 
IIIA. 40 :: 396; . 14103 

| Que, 25, There is a certain Walk which - > 


OZ x 84 416g ſquare feet. 
s fn, 
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long ſquare, whoſe length is 40 yards, and breadth 
7 yards, to be paved with Stones, each of which 
being in form of a long ſquare is 28 inches in 
length, and 24 inches in breadth ; the Queſtion is 
to know how many ſuch Stones will be requiſite to 


pave the ſaid Walk? 
Anſw. 540. 
Hebes Inches © AY 


1449 x 252=362880 ſquare Inches. 
28 x 4 = 672 ſquare Inches. 
672 . 1: : 362880 . 540 Stones. 


zeſt. 26. Suppoſe a piece of Tapefry to be 34 
511 liſh in * = "+ in breadth, 
the Queſtion is, how many ſquare ells Hemiſh are 
contained in that piece of Tapeſtry, when the 
length of x ell Flemiſh is equal 4 of a yard EH 

Anſw. 37 36 ſquar e ells Flemiſh. ; 


54 x 33=*444 ſquare yards. 


Then becauſe 5 of a ſquare yard is equal to ell 
ſquare of Flemiſh meaſure (for 4 x += 8 ſay, 
It 5 1 33 „ 


Queſt. 27. A Workman hath performed a piece 
of Tiling bearing the form of a long ſquare, whoſe 
length is 273 feet, 7 inches; and breadth 21 feet 
5 inches; now when Tiles are ſold at the rate of 
117. 104d. a 1000 , and every ſquare of Tiling 
conſiſting of xo feet as well in length as in 
breadth doth take up 1000 Tiles, what doth the 
laid piece of Tiling amount unto? = | 
| 7 - h | H h 3 Anſw. 
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 Anſw. 341. 175. 0542244. 


1. 2737 N ſquare feet. 


II. 100 1424: 836477888 


Queſt. 28. A Merchant would beſtow 220 J. in 
Clove, Mace, and Nutmegs, the Cloves being at 
51. the pound; the Mace at 11. the pound, and 
the Nutmegs at 6 s. the pound; now he would have 
of each ſort an equal quantity, the queſtion is how 
many pounds he may have of each ſort? 

 Anſw. 200 0. gg 


J. 


MM 
11 
6 * 
22 . 1 :: 4400: 200 by 
The Procf. / 
. L : 


Ef 200 at II amounts unto 110 
. 200 at 6 amounts unto , . 60 


— — 


* : F 
220 7 


Fi Lo 1 RE is to receive a ſum of money, 
> andis. offered Dollars at 4, 4d. which are worth 
but 44 3d, or x Froggh Caomee at 6 4. Fad. wp 
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are worth but 6 s. the queſtion is by which Coin 
he ſhall ſuſtain che leaſt loſs ? N 
Anſw. the Dollars, 


52 „ 


That is, in receiving the Dollars every 61. 15 l. 
loſeth 184d. but in receiving the Crowns 6s. 14d. 
loſeth 154. which is a greater loſs than 1734 

Quneft. 20. A Butcher agrees with a Graſſer, for 
the feeding of 20 Oxen, during the ſpace of 12 
equal months, but at 2 months end, the Butcher 
adds 5 Oxen more, and 64 months after that, he 
added 10 Oxen more, and then it is agreed be- 
tween them that the Graſier ſhall feed them all, ſo 
long time as will be equivalent to the keeping of 
the firſt ewenty during 12 months; the queſtion is 
how long time he ſhall feed them all, after the put- 
ting in of the laſt 10? 

Anſiv. 1 month. | 

Conſider, that as he receives more Oxen to feed 
he ought to keep them all the leſs time; therefore 
work as the queſtion imports by the Rule of Three 


Inverſe. 
, Mon, Oxen 
12 20 
Oxen 2 5 Mon. 


=—_——_ 6" T7 5e -« (8 | 25 
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Erampletef weft. 3 1. Two Merchants, viz, A 
the Rule of 2 "bag entred Company; A 
Fellowſhip. puts in 500 J. and at 4 months end 
takes out a certain ſum, leaving the remainder to 
continue 8 months longer, B puts in 250 l. and at 
five months end puts in three hundred pounds 
more, and then his whole ſum continues ſeven 
months longer. Now at the making of their Ac- 
compre A findeth that he hath gained 1065 pounds, 
and B gained 1333 pounds; the queſtion is to know 
how much A took out of 


end? 
Anſw. | 2401. 
28350 K 5 1250 
300 | 


— —ü— 


550 x 7 3850 


— — 


13 1 5100 2: 1063. 4080 
i 500 X 4 = 2000 (ſubtract 


— f4— — 


Y | 8) 2080 (260 
Laſtly, $00=260= 240 taken out by A. 


The Proof. 


J. | mn. 
. 500 X 4 = 2000 
Subtra 240. 
260 K 8 = 2080 


4080 


the Bank at 4 months 


Ct 


Chap. X. Queſtions. 497. 
Queſt. 32 Five Merchants, viz. A, B, C, D, and 
E, have gained 2025 l. which they divide in ſuch 
ſort that 4 of the ſhare of A is equal ſeverally to 4 
of the ſhare of B, 4 of C, 3 of D, 35 of E. The que- 
ſtion is, what was the ſhare of each Merchant? 
Anſw. A 1621. B 324l. C405. D 4861. E 648 J. 
Divide a number at pleaſure into ſuch parts 
which may be in ſuch proportion as the ſhares re- 
quired, and proceed according to the ſubſequeut 


operation. 
A 2 
B 4 
C5 
6 1 | 
E8 2 (162 for A, whereof 4 is 81 


4 (324 for B, whereof 4 is $1 
If 25. 2025: : (405 for C, whereof + is 8x 

6 (486 for D, whereof 3 1 81 
8 (648 fer E, whereof 4 u 81, 


2025 


Que ff. 3 3. Two Merchants A and B are in Com- 
pany, the ſum of their Stocks is 300 l. the money 
of A continuing in Company g months, the mo- 
ney of B 11 months, they gain 200 l. which the 
divide equally, the queſtion is to know how mu 
each Merchant did put in? | 

Anſw. A 1651. B 1351 

Divide 300 into two ſuch parts which may be 
in proportion as 11 to 9, fo will the greater part 
be the Stock of A, and the leſſer the Stock of B, 
which Stocks being multiplied by their reſpective 
times, the products will be equal. | 


* 0 
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* 
9 IT . 165 for A 
20 ; 300: 
9 . 135 for B 


Oueft. 34. Two Merchants, viz. A and B, are 


C 


in Company, A did put in 325 J. more than B, and il 


the ſtock of A continued in Company 74 months, 
B put in a Certain ſum which is unknown, and it 
continued in Company 104 months: After a cer- 
tain time they divided the Gain equally ; the que- 
ftion is, what each Merchant did put in ? 

Anſw, B 7501. and A 1075]. 1 

Divide tne product of the difference of their 
Stocks multiplied by the time of A4, by the diffe. 
rence of their times, ſo will the quotient be the 
ui of B. which added to 3251. gives the Stock 
ol AI. f 

325 X 74224371 ; 
? 33) 24373 (750 fock of B 
| add 325 


1075 fock of A 


Que fi. 35. A Goldſmith hath ſome Gold of 24 
8 Carects, others ef 22 Carects, and 
2 74 another ſort of 18 Carects fine; he 
Aerion. n, Would fo mix theſe together that 
the fineneſs of the maſs mixed might be 60 Ib. and 
geld and filver that the whole Mixture might bear 
it eftimated, 20 Carects fine. How much of each 


7. p. 111. fort muſt he take? 1 
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. / 
12 of 24 Cares, 
Anſw. bus of 22 Cares. 
36 of 18 Caredts. 
24 2 2 2 


18 41216 


— — 


2 
10 % 6e 
6 . 36 


Note, Some may think that Queſtions of Alli» 
ation are capable only of ſo many ſeveral An- 
— as there are different ways to connect the 
mean Rate or Price with the extream Rates or Pri- 
ces; yetit is moſt certain, that any ordinary Que- 
ſtion of Alligation, where three or more things are 
propounded to be mixt in ſuch manner asthat Rule 
requires, is capable of infinite Anſwers, if Fracti- 
ons be admitted, and ſometimes of many Anſwers 
in whole numbers, which are not diſcoverable by 
the common Rule of Alligation: So albeit to the 
laſt mentioned queſtion, the ſaid Rule of Alligati- 
on can find but one Anſwer onely, which is before 
given; yet there are eight other Anſwers in whole 
Numbers, which are theſe that follow (the Inven- 
tion whereof I have ſhewn in the 19th. Queſtion 
of the thirteenth Chapter 'of my ſecond Book of 
The Elements of Algebra.) 


of 


n Nr 


r — 


Indices © Drams 
8 & 1, 355 J A. 
7 I | B. 
645 | 2, 1 . 
3 2 2 | D. 
t 12 12 E. 
17 ; 
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Of 24 Carects 1 18 = | 14 743 
22 Carects L 
39, 


Of * 18 Careets 38 4 N. ; 

— — —— — — — — | 
of 24 Caredts . 4 Fe 
Of 22 Cares 
Of 13 Caretts N 0 182 32 * 


Queft. 36. An Apothecary hath ſe · 
2 4 veral Simples, viz. A hot in 39. B 


hot 2", C temperate, D cold in 20. 
and E cold in 4*. Now he deſires to make a Medi 
cine of thoſe Simples i in ſuch ſort that the temper 
thereof in reſpect of quality may be in 19. of heat, 
and the quantity 83 Drams; the Demand i is what 
quantity of each Sim mple he he muſt take ? 

Anſw. 43 Drams of A, 4 Dram of B, 3 Dram of 
C, 1 Dram of D, and 1 Dram of E. 
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Oueft. 37. A Merchant buyeth 2 ſorts of Cloaths, 
viz. of blacks and of whites for 681. | he 
25, after the rate of 21 s.the yard for Examples of 
the black, and 12 5s. the yard for the — BS of 
white, and he taketh ſo much of each ſePoſition, 
ſort, that à of the number of yards of the black, 
are equal to 3 of the white; the demand is how 
many yards be bought of each ſort ? 
Anſw. 42 yards of black, and 40 yards of white. 


Queſt. 38. A certain Perſon A payeth unto the 


uſe of B for ever 2500 J. in preſent money, upon 
this Condition, that B ſhall pay unto A an Annuity 
of yearly rent to be continued four years, the 
equality of their agreement being thus grounded, 
viz. the ſaid 2500 l. is ſuppoſed to be put forth at 
intereſt for a year (to commence from the time of 
their agreement) at the rate of 8 per centum, per an- 
num. Then from the ſum of that principal and in- 
tereſt (ariſing due at the years end) the firſt pay- 
ment of the Annuity being ſubtracted, the remian- 
der is likewiſe ſuppoſed to be put forth at the ſame 
rate of intereſt for the ſecond year; then from 
the compoſed of this principal and intereſt (due 
at the ſecond years end) the ſecond payment of 
the Annuity being ſubtracted, the remainder is like- 
wiſe ſuppoſed to be put forth at the ſame rate of in- 
tereſt for the third year; then from this principal 
and intereſt the third payment of the Annuity be- 
ing ſubtracted, the remainder is in like manner ſup- 
poſed to be put forth at the ſame rate of intereſt 
for the fourth Year: Laſtly, from this principal 
and intereſt the fourth and laſt payment of the 
Annuity being ſubtracted, there muſt be nothing 
left: The Queſtion is, what ſum of money muſt be 


yearly 
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C 
yearly paid to ſatisfie thoſe Conditions ? ce 
Anſw. 754555554 as will be manifeſt by the 17 
ſubſequent proot. . 
I. 100 108 : 2500. 2700 5 
14117 
 Subira# the faſt poyment 754757555 f 
| 1945r7;05 , 
IL 100 , 108 : : 194517384 21001733! 
Subtract the ſecond payment 7542 


| | 22 
III. 10. 108 :: 13465228 , 145312298 
Subtract the third payment Shang 7544 4117 


JV 100. 108 : : 69934422 774 


17004 


ubtralt the lat papmene 7542 


Queſt. 39. 


Mulz, Aſinæque duos imponit ſervulus utres 
 Jmpletos vino; ſegnemque ut vidit Aſellam 
Pondere defeſſam veſtigia figere tarde, 
Mula rogat ; quid chara parens cunctare, gemiſque ? 
Unam ex utre tuo menſuram fi mihi reddas, | 
Duplum oneris tunc ipſa feram; [ed ſi tibi tradam 
Unam menſuram, fent æqualia atrique 
Pondera, menſuras dic docte Geometer iſt as ? 


* The ſence is this. A Mule and an Aſi carried two 
. aunequal quantities of Wine, each confiſting of a 
| certain 


- 1" TL” wes F | WIN we 
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certain number of meaſures, in ſuch ſort, that if the 
4[s imparted one of her meaſures to the Mule, then 
the Mules number of meaſures ſo increaſed would be 
the double of thoſe which the 4/5 had remaining 
but if the Mule gave one meaſure to the 4/5, then 
the Aſſes meaſures with that increaſe would be 
equal to the Mules remaining meaſures. The Que. 
ſtion is, how many Meaſui es each carried? 


Anſw. The Mule 7, and the Aſs 5, 
Queſt. 40. 


At, ferrum, ſfannum miſcens, aurique metallum, 
Sexaginta minas penſantem finge coronam. 

Es aurumque duos ſimul efficuunto trientes. 

Ternos quadrantes ſtanno mixtum impleat aurum. 
At ſotidem quintas auri vis addita ferro. 

Ergo age dic fulvi quantum tibi conjicis auri 
Miſcendum : dic quantum æris ſtannique requiras : 
Die quoque ſufficiant duri quot pondera ferri: 
Preſcriptam ut valeas rite efformare coronam. 


The ſenſe is this, Suppoſe a Crown that ſhall 
weigh 60 J. is to be made of Gold, Braſs, Iron, and 
Tin, mixed together in ſuch proportion, that the 
weight of the Gold and of the Braſs together may 
be 401. the joint weight of the Gold and of the 
Tin 451þ; and the joint weight of the Gold and of 
the Iron 3616. The Queſtion is how much of ever 
one of thoſe four Metals mos be taken? 

30% of Gold 
An 2 er, 92 of Braſs, 


*+ 


50% Avithmetical Appendix. 
Oueſt. 41. One being demanded what was the 
elent hour of the day, anſwered, That the time 
then paſt from noon was equal to 5 of 4 of the time 
remaining until midnight. The queſtion is, what 
a Clock it was? (ſuppoſing the time between noon 
and midnight to be divided into twelve equal parts 
or hours ) | | 
Anſw. 45 hour after Noon. 
weft. 42. A Factor delivers 6 French Crowns 
and 2 Dollars for 45 ſhillings ſterling ; alſo at a- 
nother time he delivers 9 French Crowns and 5 
Dollars (at the ſame rate with the former) for 56 
ſhillings: The queſtion is to know the value of a 
French Crown, alſo of a Dollar? 
Anſw. A Crown was valued at 6s. 1 d. anda 


Dollar at 4s. 3 d. 
Queſt. 43. A certain Uſurer received 36 Dollars 


for the ſimple intereſt of 186 J. lent for a certain 
time unknown; alſo he received 90 Dollars for the 
gain of 3601, at the ſame rate of intereſt for a cer- 
tain time unknown; now the ſum of the months 
wherein both the ſaid numbers of Dollars were 
gained was twenty months. The queſtion is to 
know in what time as well the 36 Dollars as the 
90 Dollars were gained ? 

Anſw, The 36 Dollars were gained in 87 
months, and the 90 Dollars in 117+ months, as 
may be proved by the Double Rule of Three. 

Which anſwer may be diſcovered by the follow- 
ing Canon found out by the Algebraic Art. 

Multiply the Dollars firſt gained, the latter Prin- 
cipal, and the given time, according to the rule of 
continual Multiplication, for a dividend; then mul- 


tiply the firſt principal by the Dollars laſt n 5 


b Yw 3 


l 5s WD 


) 
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alſo multiply the latter priticipal by the Dollars 
firſt pained, and reſerve the ſum of theſe two laſt 
products for a Diviſor: Laſtly, divide the Divi- 
dend firſt found by the ſaid Diviſor, ſo ſhall the 
quotient be the time wherein the firſt number of 
Dollars was gained, which ſubtracted from the time 
given in the queſtion diſcovers the time wherein 
the latter number of Dollars was gained. © 


36 X 360 X 20==259200, 
28 


186 x go, +300 x 36, 829700 


And conſequently ...; .20—87*=117+ 


| Oueſt. 44. 3481 Soldiers are to be Examples of 
placed in a ſquare Battel, how many the Extracti- 
are to be ſet in Rank or in File? on of Roots. 

Anſw. 59 for the ſquare root of 3481 is 59.) 

Queſt. 45 If 450 Soldiers are to be ſet in Battel 
in a figure, Which beareth the form of a long 
ſquare in ſuch manner, that the number in File 
may be to the number in Rank, as 1 to 2, how 
many Soldiers are to be placed in Rank, and how 
many in File ? | | 
Asu, 90 in Rank and 45 in File (found by this 
Canon or general Rule) wiz. 

As the greater term of the proportion given is 
tothe leſſer, fo is the number of Men to be placed 
in Battle to a fourth proportional, whoſe ſquare rout 
is the leſſer number ſought (whether ic be for the 
Rank or File:) Alſo as the leſſer term of the given 
proportion is to the greater; ſo is the number of 
Men to be ſet in Battle to a fourth proportional, 

I i whoſe 


* = —* wee 


506 Avithmetical: Appendix. 


whoſe ſquare root is the greater number ſought 


(whether it be for the Rank or File.) 


I. enn 
II. | y/q. 2025 = 45 (Men in File. 
| "a... A 
IV. | VJ. $100=90(Men in Rank. 


The Proof. 


45 x 98=4050 
Alſo 45 . 90::1. 2 


Or when one of the numbers ſought (whether 
it be for the Rank or File) is found, the other may 
be diſcovered by Diviſion, wiz. 


45) 4050 (90 
90) 4050 (45 


Queſt. 46. Suppoſe the Wall of a Garriſon to 
be in height 21 feet, and the breadth of the Moat 
ſurrounding the ſaid Wall to be 28 feet; the Que- 
ſtion is, what length muſt a ſcaling Ladder have 


to reach from the outermoſt ſide of the Moat to 


the top of the Wall ? 
Anſw. 35. (to wit, the ſquare root of the ſum 


of the ſquares of 21 and 28, ) 


21 X 21441 
28 X 28 2784 


vg. 1225 35 


& * 
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Que fl. 47. If 1001. being put forth for intereſt 
at a certain rate, will at the end of two years be 
augmented unto 112 165. (compound intereſt, or 
intereſt upon intereſt being computed} what princi- 
pal and intereſt will be due at the firſt years end? 

Anſw. 106 l. compoſed of 1co J. principal and 
61. intereſt (which 106 is a mean Geometrically 
proportional between 100 and 112. 35 (and may 
be found by the eighteenth rule of the fifth Chap- 
ter of this Appendix.) | 


100 x 112.36=11236 (106 


Nueſt. 48. If 1001. being put forth for intereſt 
at a certain rate; will at the end of 3 years be aug- 
mented unto 115.7625 J. (compound intereſt be- 
ing computed) what principal and intereſt will be 
due at the firſt years end ? : 

Anſw, 1051. compoſed of -1001. Principal, and 
5). intereſt) which 105 is the firſt of two mean 
proportional numbers between 100 and 115,762 /. 
(See the nineteenth rule of the fifth Chapter of 
this Appendix.) | 


Uerians Praftical Queſtions to exerciſe Decima! 
. *Arithmetick, in the menſuration of Superficial 
Figures and Solids. 


Queſt. 49. If the fide of a ſquare Ses the ſecoud 
Superficies be 3 feet, what is the A. Section of the 
rea or Content of that Superticies? 22, Com” 
Or (which is the ſame thing) how 2 Book. F 
many Squares, each of which is a 8 290% 


Foot ſquare, are contained in that Superficies ? 
liz | Ans. 
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'  Anſw. 9 ſquare feet, which content is found 
out by multiplying the given ſide 3 by it ſelf, vix. 
3 multiplied by 3 produceth 9. 

In like manner, if the fide of a ſquare Pavement 
of ſtone be 15.7 feet, the ſuperficial content of 
that Pavement will be 246.49 feet, that is 246 feet 
and an half very near, (tor 15.7 multiplied by it 


ſelf produceth 246. 49.) 
Likewiſe, a ſquare piece of Wainſcot whoſe ſide 


is 3. 24 yards, will be found to contain 10. 49 + 
yards, or 10 yards and an half almoſt ; for 3. 24 
multiplied by it ſelf, to wit, by 3.24 will produce 
10. 49 + ; 

Alſo if the ſide of a ſquare piece of Land be 37.25 
perches, the content in ſquare perches (neglecting 
the fraction in the product) will be found 1387, 
which being reduced (according to the ſeventh 
Table in Rule 4, Chapter 7 of the preceding Book) 
will give 8 Acres, 2 Roods, and 27 Perches for the 
content of that ſquare piece of Land. 

Que f. 50. If a long ſquare be 8 feet in length 
and 5 feet in breadth, what is the ſuperficial con- 
tent 
Anſw. 40 feet; which content is found out by 
multiplying the length by the breadth, wiz. 8 
multiplied by 5 produceth 40. So if one of the 
Lights of a Glaſs window ſuppoſed to be in the 
form of along ſquare, bath for its length 3.06 feet, 
and breadth 1.47 feet, the content ot that Glaſs 
will be 4.4982 feet, or 4 feet, and an half al- 
moſt, (for 3.06 multiplied by 1. 47 produceth 
4.4982. 

In like manner if there be a piece of Wainſcot, 


Plaſtring, or any other ſuperfices in the form of 
a 
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a long ſquare, which is in length 6.325 yards and 
in breadth 3.214 yards; the ſuperficial content 
will be found 20 32 yards, that is 20 yards, one 
quarter of a yard, and ſomewhat more, tor, 6.325 
multiplied by 3.214 produceth 20 32+. 

- Likewiſe a piece of Tiling in the form of a long 
ſquare whoſe length is 18.5 feet, and breadch 1 1.7 
feet will be found to contain 216.45 ſquare feet, 
which will be reduced to 2.1645 ſquares of Tiling 
by allowing (according to Cuſtom) 100 ſquare feet 
to one ſquare of Tiling. | 

Alſo if a piece of Land in the form of a long 
ſquare be 48.75 perches in length, and 36.25 in 
breadth, the Area or Content in Perches, will be 
found 1767.184-, which 1767 perches being re- 
duced will give 11 acres and 7 perches for the con- 
tent of that piece of Ground. 

Que ft. Fr. If it be required to ſet forth in a Mea- 
dow one Acre of Graſs to lie in the faſhion of a 
long ſquare, and that the length thereof ;be limi- 
ted or agreed to be 20 perches, what muſt the 
breadth be ? 1 

Anſw. 8 perches, which breadth is found out by 
dividing 160 (the number of ſquare perches con- 


tained in an acre) by the given length 20. If two 


acres were required, then 320 (to wit, twice 
160) muſt be divided by the given ſide, whether it 
be the length or breadth; ſo if 7.25 perches be pre- 
{cribed for the breadth of to acres, the length 


muſt be 44. 13 + perches. 
In like manner, if the breadth of a Board be 


I. 32 foot, and it be demanded how far one ought. 


to meaſure along the ſide thereof to have a ſuper- 
ficial foot, or a foot ſquare of that Board; _ 
Ii 3 1 
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1 by the given breadth, fo you will find in the 
quotient this decimal traction.7 57+, which repre- 
ſents three quarters of a foot or nine inches and 
ſomewhat more, and ſo much in length ought to 
be meaſured along the fide of that Board to make 
a ſuperficial Foot. Likewiſe if the breadth of a 
bord be given in inches, then 144 (the number of 
Iquare inches contained in a ſuperficial footfhuare) 
being divided by the given breadth, the quotient 
will ſhew how many inches ought to be meaſured 
along the ſide of that board to make a ſuperficial 
Foot; ſo the breadth of a board being 9 inches, 
the length forward to make a ſuperficial foot will 
be found 16 inches. | | 

_* Oueſt. 5 2. If the three ſides of a piece of Land 
that lies in the form of a triangle be 15 perches, 


{x4 perches, and 13 perches, what is the Area or 


number of ſquare perches contained in that tri- 
angle? | 

Anſu. 84 Perches, or half an Acre and four 
Perches, which Content is found out by this 
Rule, viz. 
From half the ſum of the three ſides of any plain 
triangle ſubtract each of the three ſides ſeverally, 
and note the three remainders ; then multiply the 
ſaid half fum and thoſe three remainders one into 


the other (according to the rule of continual Mul- 


tiplication ;) that done, extract the ſquare root of 
the laſt product, ſo ſhall ſuch ſquare root be the 
Area or Content of the triangle. | 
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Perches 


| 17 
The 3 ſides of a triangle ———\ 14 


13 


— „4—„— 


WW 


The ſum of the 3 ſides————42 
The half of that fm . —21 
The 3 remainders found out by ſub- (6 
tracting each ſide from the half ſum - — 47 
8 

The product ariſing from the conti . 
-nual multiplication of the four laſt num- 7056 
bers — ——— — 

The ſquare root of which product is gg 
the content required, to wit, —--—— F** 


Another Exeple 
9255 | Perebas 
| 120 . 5 
The 3 ſides of a triangle x 6 
90 3 


ki 


The ſume of the 3 ſides 321 4 


— —— 


The half of that ſum —--———16t1 . 7 
The 3 remainders found by ſubtra&t-F 41 . 2 
ing each ſide from the half ſum ————Þ 49 . x 


71. 4 


The product ariſing from 
the continual multiplication 2335 5380 . 1096 
of the four laſt numbers 
| The — root of that product —4832 . 7+ 
Ti i 4 Whergiore 
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Wherefore I conclude that the content of a plain 
triangle, whoſe three ſides are 120.5 perches 112.6 
perches, and 90.3 perches, is 4832.7 + perches, 
which reduced give 30 acres and 32 perches (the 
fraction of a perch being neglected.) 

Now foraſmuch as every irregular piece of 
Ground may be divided into triangles, for a four- 
ſided Field will be divided into two triangles by 
one imaginary ſtreight Line leading overthwart 
from corner to corner called a Diagonal Line ; a 
five-ſided Field into three triangles by two Diago- 
nals; a ſix· ſided Ground into four trangles by three 
Diagonals. &c. the Rule before given will be of 
excellent Ufe to find out the Contents of large 
Fields, eſpecially if the Land be of a dear value, as 
alſo when any controverſie ariſeth by the reaſon 
of the diff.rent admeaſurements of Surveyors of 
Land: For if the ſides of thoſe triangles be meaſu- 


red in the Fields, and their lengths be agreed on, 


all Artiſts to whom the reaſon of the rule before 
given is known, willagree in one and the ſame con- 
tent. But yet this way of meaſuring preſuppoſeth 
that there is no Obſtacle, as Water, Wood, or 
other Impediment, to hinder the meaſuring of the 
ſides of thoſe Triangles in to which the Field is 
divided as ape it. 
Queſt. 53. If the Diameter of a Circle be 28.25, 
what is the Circumference ? 5 
Anſw. 88 749. T: For as 113 is in proportion to 
355; or as 1 is to 3. 14159. fo is the Diameter to 
the Circumference: Therefore multiplying always 
the Diameter given by the ſaid 3. 14159 the pro- 
duct ſhall be the Circumference required. : 


"SH 


» 
Que, 


a MS Ama - tld (Wn © 
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Que fl. 54. Ii the Diameter of a Circle be 28 25, 
what is the ſuperficial Content of that Circle? 

Anſw. 626.79 + For as 1 is in proportion to 
78539, ſo is the ſquare of the Diameter to the ſuper- 
ficial content. Therefore multiplying always the 
ſaid decimal Fraction .78539 by the ſquare of the 
given Diameter (which ſquare is the product of the 
multiplication of the Diameter by it ſelf) the pro- 
duct ſhall be the ſuperficial content required. 

Queſt. 55. If the Diameter of a Circle be 28.25; 
what is the ſide of a ſquare which may be inſcribed 
within the ſame Circle? 

Anſw. 19.975+; For the ſquare root of half the 
ſquare of the diameter, or the ſquare root of the 
double of the ſquare of the Semidiameter, ſhall be 
the ſide of the inſcribed ſquare ſought. Otherwiſe, 
as 1 is to 707106, ſo is the diameter to the fide re- 
quired. Therefore if you multiply (always) the 
ſaid 707106, by the diameter given, the product 
will be the ſide of the inſcribed ſquare required. 

weſt. 56. If the Circumference of a Circle be 
88,75 what is the Diameter? 


Anſw. 28.249 +; For as 355 is to 113, or as 1 
is to.318309, fo is the Circumference to the Dia- 
meter. Therefore if . 318309 be multiplied always 
by the given circumference, the product ſhall be 
the Diameter required. 

Queſt, 57. If the circumference of a Circle be 88. 
75, What is the ſuperficial content of that Circle? 

Anſw. 626.801 +; For as 1 is to .079578 fois 
the ſquare of the circumference to the ſuperficial 
content. Therefore if. 079578 be always multi · 
plied by the ſquare of the given circumference, the 
product jhall be the ſuperficial content ſought. 


Queſt, 
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Queſt. 58. If the circumference of a Circle be 


88.75. what is the ſide of a ſquare that may be in- 
ſcribed within the ſame Circle ? 


0 
Anw. 19.9757; for as 1 is to. 2257078, fo is l 
the Circumference to the fide required. Therefore Ic 
i. 225078 be always multiplied by the Circumfe- 
rence given, the product will be the ſide of the It 
inſcribed ſquare fought. ; 
Queſt. 59. If the ſuperficial Content of a Circle f 
be 626.8, What is the diameter? | { 
-  Anſw. 28.254; for as 11s to 1.27324, ſo is the 
content to the ſquare of the diameter. Therefore } 
multiplying always 1.27324 by the given content, | | 
the ſquare root of that product ſhall be the diame- 
Aer require... | 
Que t. 60. If the ſuperficial content of a Circle 

be 626.8, what is the circumference? | 

.  Anlw. 88.75 +; for as 11s to 12.5664, lo is the 
content to the ſquare of the circumference. There - 
fore if 12.5664 be always multiplied by the given 
content, the ſquare root of the product ſhall be 
the circumference required, ' 

; Lueſt. 61. If the ſuperficial content of a Circle 
be 626.8, what is the {ide of a ſquare equal to the 
lame Circle? Ws PARTY | 

-  Auſw. 25.035F; for the ſquare root of the gi. 
ven content is the ſide of the ſquare required. 
_ Queſt: 62. If the ſide of a Cube be 12 inches, 
how many. cubical inches are contained in that 
Cube? | 
Anſw. 1728; what a Cube is may be well re- 

preſented by a Dye, which is a little cube it ſelf 
being a rectangular or ſquare ſolid, that hath an 
equal length, breadth and depth, and is compre. 
: g 3 ende 


cr 
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hended under fix equal ſquares ; now if the fide of 
one of thoſe equal ſquares (which is alſo the fide 
of the Cube) be 12 inches, the ſuperficial content 
of that ſquare will be 144 {quz? inches {for ac- 
cording to the preceding 49th: queſtion, 12 multi- 
plied by 12 produceth 144) which multiplied by 
the depth 12 inches, produceth 1728 culical inches, 
and ſuch is the ſolid content of that Cube whoſe 
ſide is 12 inches: So that by one foot of timber or 
ſtone in whatſoever kind of falid it be found. is 
underſtood a Cube, containing 1728 cubical or 
Dye-fquare inches, and conſcquently half a foot 
ſolid contains 864 cubick inches, and a quarter of 
a food ſolid contains 432 cubick inches. bitch! 
In like manner, if a ſide of a Cube of ſtone be 
2.53 feet, the ſolid content of that Cube will be 
found 16.1947 feet, for 25 3 being multiplied by ic 
ielf produceth 6. 4009 ſuperficial feet, which pro- 
duct bt ing multiplied by the ſaid 2.5 3 will produce 
16.1947 ſolid feet. 546k FL | 
Alſo if the ſide of a Cube of ſtone or wood be 
6 inches, or .5 foot, the fol:d content will be found 
216 cubick inches, or .125 parts of a foor folid 
(for 6 multiplied cubically produceth 216, likewiſe 
.5 multiplied cubically produceth . 125 ; whence 
it may be inferr'd, that 8 little cubes: of ſtone or 
wood, each of which is half a foot or 6 Inches 


ſquare, are contained in a foot of ſtone or timber; 


for 8 times 216 produceth 1728 (being the num- 
ber of cubick inches contained in a foot ſolid) like- 
wiſe 8 times. 125 produceth 1 (to wit, one entire 
foot ſolid.) 
Queſt, 63. If the breadth of a ſquared piece of 
timber, ſuppoſed to be ſtreight and I = 
| | t 
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both ends by two equal ſquares, be 1. 55 foot, the 
depth alſo 1 55 toor, and the length 17.33 feet, 
how many cubick feet are contained in that piece 
of Timber? . 

Anſw. 41.63 5 feet, that is, 41 feet and an half, 

and about half a quarter of a Foot. Which folid 
content is found out by this rule, iz. multiply the 
breadth 1. 55 by the depth 1. 55 the product will 
be 2. 4025 ſuperficial Feet, which is the content 
of the Baſe (that is, the Area of either of the two 
equal ſquares at the ends of the piece; ) Laſtly, 
multiplying the ſaid Baſe 2.4025 by the length 
17.33 the product will be 41.635 +, which is the 
ſolid content required. 
In like manner if the breadth of a ſquared piece 
of Timber, ſuppoſed to be ſtreight and terminated 
at both ends by two equal long ſquares (which 
are called the Baſes) be 2.34 feet, the depth 1. 61 
foot; and the length 17. 58 feet, the ſolid content 
will be 66. 23 + feet; for (as before) multiplying 
the breadth by the depth, and that product by the 
length, the laſt product ſhall be the ſolid content 
required. 
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or 743% parts of a ſoot, or five inches almoſt, and 
ſo far cught to be meaſured along the length of the 
piece to make a foot folid In like manner, if the 
breadth be 2. 34. feet, and the depth 1.61 feet, the 
length forward along the piece to make one ſolid 
foot will be found . 265 parts of a foot, or three 
inches and almoſt 5 part of an inch p 

Que ft. 65. If a ftreight ſquared piece of timber 
be terminated by unequal-Baſes, whereof one con- 
tains 1.92 ſuperficial foot, the other .85 foot, and 
the length of that piece of Timber be 17.4 feet; 
what is the ſolid content, or how many cubical 
Feet are contained in that piece of Timber ? 

Anſw. 23.474 + feet (found out by one of 
Mr. Oughtred*s Rules for meaſuring a ſegment of a 
Pyramid in Problem 21. Chapter 19. of his Clavis 
Met bemat.) The Rule is this. 

Mulciply the greater Baſe by the leſs, and extract 
the ſquare root of that product, then multiply the 
ſum of the two Baſes and that ſquare root by one 
third part of the length of the ſolid propounded, 
ſo ſhall the laſt product be the ſolid content re- 


quired, 


! 

; 

1 
* 
4 
65 


1 _ 
- * 
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Example. 

The greater Baſe ——— 12 92 

The leſſer Baſe | 0. 8& 
The product of the multiplication 

of thoſe two Baſes —— d 


——— 


The ſquare root of that product I « 2774 
The ſum of that ſquare root and 4 

the two Baſes ——--— — — 1 0 
One third part of the length i 5. 8 


of the two laſt numbers is the ſolid — 23. 474 
content required | | 


Qweſt. 66. A Pyramid is a ſolid comprehended 
under plain ſurfaces, and from a triangular, qua- 
drangular, or any multangular Baſe, diminiſheth 
equally leſs and leſs till it finiſh in a point at the 
top; now if the ſuperficial content of the Baſs ot 
a Pyramid be 5.756 Feet, and the height thereof 
14. 25 feet (which height is the length of the per- 
pendicular line that falleth from the top of the 
Pyramid to the Baſe) what is the ſolid content of 
that Pyramid? | | 

Anſw. 27. 341 ＋ feet; for if the Area of the 
Baſe of a Pyramid, be multiplied hy one third part 
of the height thereof, the product ſhall be the ſolid 
Content of the Pyramid; therefore 5. 755 x 4-75 
27. 341 feet=, the ſolidity of the Pyramid pro- 
pounded. 

Note, If a Pyramid be cut into two ſegments by 
a Plane parallel to the Baſe, one of thoſe ſegments 
will be a Pyramid, and the other will have two un- 
equal Baſes, for the meaſuring of which latter ſeg: 
| 5 . | ment; 


—— 


The product of the ——— 


\ 


þ 
| 
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ment; a rule hath been already given in the ſtæty- 
fifth queſtion, the Area of each Baſe being known 

Queſt. 67. A Cone is a ſolid, which hath a Cir- 
cle for its Baſe, from whence it grows equally leſs 
and leſs (like a round Steeple of a Church) till it 
finiſh in a point at the top ; now if the Area of the 
Baſe of a Cone be 5.756 feet, and the height 


thereof be 14.25 feet, what is the ſolid content of 


that Cone? | 

Anſw. 27-341 feet; for it the Area of the Baſe 
of a Cone be multiplied by one third part of the 
height thereof, the product ſhall be the ſolid con- 
tent of the Cone. 

Note, If a Cone be eut into two ſegments by a 
Plane parallel to the Baſe, one of thoſe ſegments 
will be a Cone, and the other ſegment will have 
two unequal Baſes which are Circles, the ſolidity 


of which latter ſegment may be found out hy the 
rule before given in the 65 queſtion, the Area of 


each Baſe (or Circle) being known. 

Oueſt. E8, A Cylinder is a ſolid which may be 
well repreſented by a Stone roll, ſuch as are uſed 
in Gardens for the rolling of Walks. Now if the 
circumference of a Cylinder be 4.57 feet, and the 


length 3. 25 feet, what is the ſolid content of · that 


Cylinder? 

Anſw. 5.4 + Feet, thus found out: Firſt by 
the help of the given circumference 4.57, find out 
the ſuperficial content of that Circle being the 


Baſe of the Cylinder) which content (by the _ 
t, 


ceding 57th. queſtion) will be found 1.66 19 

ehen multiplying the ſaid 1.6619 by the given 
length 3 25, the product will be 5.4008 which 18 
the ſolid content required. 


Queſt. 
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Que nt. 69. If the Baſe of a Cylinder be 1.6619 
foor, how much in length of chat Cylinder will 
make a foot ſoild ? 

Anſw. .601 parts of a foot; for x (to wit, 1 
ſolid foot) being divided by the Baſe 1.6619, gives 
in the quotient the decimal .60t + for the length 
required. | 7 8 wot 

Que t. 70. A Globe is a perfect round body 
contained under one Plane; in the middle of the 
Globe there is a point called the Centre, from 
whence all ſtreight Lines drawn to the outſide are 
of equal length, and called Semidiameters, the 
double of any one of which is equal to the Diame- 
ter of the Globe; now if the Diameter of a Globe 
of Stone be 1.75 feet, how many Feet folid are 
contained in that Globe? 

Anſw. 2.807 + feet, for as 21 is in proportion 
to 11, or as i isto .5238, ſo is the Cube of che Di- 
ameter to the ſolid content of the Globe: There- 
fore, Multiplying always the Cube of the Diame- 
ter by the ſaid decimal. 5238, the product ſhall be 
the ſolid content required : So the Diameter 1.75 
being firſt multiplied by it ſelf, the product will be 
3.0625, Which multiplied by the ſaid 1.75, gives 
in the product 5.359375 to wir, the Cube of the 
diameter, which being multiplied by .5238, the 
product thence ariſing will be 2.8097. +, which is 
the ſolidity of the Globe propounded. 

Queſt. 71. What is the Diameter of a Globe of 
Stone, which contains 4 cubical or ſolid Feet? 

Anſw. 1.96 + foot, for as i is in proportion to 
21, or as 1 is to 1.-9090909 ſo is 4 (the ſolid content 
given) to a fourth proportional, to wit, 7.636363+ 


| whoſe cubick root is 1.96 + che diameter required. 
+ N Concern- 
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Concerning the gauging of V eſſels. 


The eaſieſt and apteſt way for practice in ga- 
ging, are thoſe which are perform'd by the help 
of Tables, or Gaging-rods purpoſely compos'd: 
Nevertheleſs, to give the Reader .of this Treatiſe 
ſome light in this matter, I ſhall here inſert one 
Rule to find out the number of Gallons contained 
in a full Tun, Pipe, Hogſhead, Barrel, or ſuch 
like Veſſel according to Mr. F/;ngate's way of redu- 
cing a Veſſel to a Cylinder. g 


The Rule is this ; 


Having found che difference of the two diameters 
at the Bung and Head of the Veſſel, take 72 of that 
difference and add it to the lefler diameter ; then 
ſquare that ſum and reſerve the product; that done, 
it the content be required in Wine Gallons multi- 
ply the product reſerved, this decimal fraction 
9034, and the length of the Veſſel, one into the 
other (according to ſthe Rule of continual Multipli- 
cation) ſo ſhall the laſt product be the number of 
Wine Gallons required: but if the content be re- 
quired in Ale Gallons, multiply the product before 
reſerved, this decimal fraction. oo, and the length 
of the Veſſel, one into the other continually, ſo 
ſnall the laſt product be the content in Ale Gallons: 
This Rule 1 ſhall firſt explain by two queſtions, 
and then ſhew how it is raiſed. 

weſt. 72. If the diameter at the Bung of a 
Veſſel be 32 inches, the diameter at the Head 28.2 
inches, and the length 39 1 dimenſions 

| | k | ars 


522 Arithmetical Appendix. 
are ſaid to agree very near with thoſe of an Eng- 
liſn Veſſel called a Pipe) what is the Content of 
that Veſſel in Wine Gallons? 

Anſw. 126.278 Wine Gallons, that is 126 Wine 
Gallons and about a quart more (found out by the 
Rule above given, as will be manifeſt by the fol- 
lowing Operation. 


Explication. 


The diameter at the Bung 32. 0 
The diameter at the Head 28. 2 
The difference. — 3. 8 
7 
6 


Which multiplied by 72, that is— o 0 
The product will be — 2, 
Which added to the leſſer dia- 
meter gives the mean diameter —— F3 
Which mean diameter being) 
ſquared (that is, multiplied by 5 952. 3396 
felf) produceth 
Which product multiplied by O . 0034 
The product thence ariſing will be—3 . 2379+ 
Which multiplied by che length of 
Gr aro mo 3 93 
he product is the number of 
Wine Gallons fought, viz. 126. 278+ 


66 
o. 86 


Queſt. 73. If the Diameter at the Bung of a Bar- 
rel be 23 inches, the Diameter at the Head 19.9 
inches, and the length 27.4 inches; what is the 
content of that Barrel in Ale Gallons? 

Anſw. 3 6.03 1 Ale Gallons, that is 36 Gallons 
and about a quarter of a Pint more (found out 


by the precedinz Rule. 
— WEE Explication 
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Explication, 


The diameter at the Bung 23 
The diameter at the Head — — 19 
Their difference kʒ 3 
Which multiplied by 73, that i 00 
The product will be—— ——-—— 2 
Which added to the leſſer diameter 
gives the mean diameter Roots 
Which mean diameter being ſ{quar- ' 
ed (that is, multiplied by it ſelf) 5487 . 0849 
roduceth ———— ———— 
Which product multiplied by — o. 0024 
The product thence ariſing is—— 1 , 3154 
Which multiplied by the length of 


S 


— — 


the — — 8 hon - 2 27.4 
The product is the number e 
Gallons ſought, to wit 36.44 


The Reaſon | of the Rule. 


Two Things are taken for granted in the ſaid 
Rule, viz. Firſt it is ſuppoſed that if 8 of the 
difference of the two diameters at the Bung and 
Head, be added to the leſſer diameter, the ſum ſhall 
be an equated or mean diameter (near enough for 
practical uſe though it be not exact) viz. It there 
be a Cylinder whoſe diameter is equal to that 
mean diameter, and whoſe length is equal to the 
length of the Veſſel, that Cylinder ſha}l be equal 
to the capacity of the W near. * 
AV . 2 c — 
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the ſaid Rule preſuppoſeth that 23 1 cubick inches 
are equal to a Wine Gallon, and 282 equal to an 
Ale Gallon ; concerning which Equalities (eſpe- 
cially the latter) Artiſts differ ſomewhat in their 
experiments; but according to any Equality which 
n that particular ſhall be agreed on, from this that 
follows a Rule may be framed, and Tables thence 
calculated for gaging a full Veſſel without conſi- 
derable Error. ' 

Taking then thoſe two things above-mentioned 
for granted, we may rightly infer that if a Cylin- 
der hath for its Baſe a Circle whoſe ſuperficial con- 
tent is 231 inches, every inch in length of that Cy- 
linder will contain 231 cubick inches, or one intire 
Wine Gallon ; now foraſmuch as all Circles are in 
ſuch proportion one to the other as the ſquares 
of their diameters, it ſhall be as 294-11844, (to 
wit, the ſquare of the diamerer of that Circle 
whoſe ſuperficial content is 231) is to 1 (to wit, 
the ſuperficial content 231 conſidered as the Baſe 
of one Wine Gallon ;) or as 1 is to .0034 : So is 
the ſquare of the equated (or any other) diameter, 
to the ſuperficial content of that Circle in Wine 
Gallons and parts of a Gallon, which content mul- 
tiplied by the length of the Veſſel will produce its 
folidity or capacity in Wine Gallons. Therefore 
the firſt part of the preceding Rule for finding of 
the number of Wine Gallons contained in a full 
Veſſel is manifeſt : And after the ſame manner, 
ſuppoſing as before 282 cubick inches are equal to 
an Ale Gallon, the decimal .0027 preſcribed in 

the faid Rule will be found out. 

Upon thoſe Grounds Mr. Wingate compos'd his 
Gaging Rod; Mr. Oughtred alſo in his Circles of 

| Propor- 
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Proportion hath delivered another Rule for Ga- 
ging, from whence his Gaging-rod is deduced ; 
but the particular Conſtructions of thoſe Rods, 
and likewiſe the making of Tables for the ſame 
purpoſe, being handled by ſeveral Artiſts, I ſhall 
not inſiſt upon them. | 

Now if the induſtrious and more curious Arith- 
metician, after he is well exercis'd in vulgar Arich- 
metick, deſires further Knowledge in finding out 
the Anſwer of ſubtil Queſtions about numbers, 

his beſt Guide will be the admirable Algebraical 
Art, which diſcovers Rules for the ſolving of Pro- 
blems, as well Arithmetical as Geometrical, that 
are above the reach of any of the Rules of com- 
mon Arithmetick, or practical Geometry, as may 
partly appear by the two Rules in the aforegoing 
52 and 65 Queſtions, as alſo by the two follow- 
ing Queſtions, with which I thall conclude this 
Chapter. 

Queſt. 54. To find two numbers in a given pro- 
portion, ſuppole the lefler to the greater as 2 to 3 
and ſuch, that if the leſſer number be added to 
the ſquare of the greater, alſo if the greater num- 
ber be added to the ſquare of the leſſer, the two 
ſums ſhall be ſquare numbers whoſe roots are ex- 
preſſible by rational or true numbers (fractions 
being admitted for numbers.) 

Anſwer, 55 and 3232. 
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The ſquare of 25 (the [greater num-? a 
ber) iS — n———— I 40 
To which adding the leſſer number-— 75 
The fum in its leaſt terms will be—— 233 
Which is a ſquare number, whoſe $ 2 


Appendix. 


— 


root is 


Again, the ſquare of 75 (the leſſer 5 a 
number) is — — * 
To which adding the greater num- on 

br N 
The ſum in its leaſt terms will be—— 27 
Which is a ſquare number — 2 

root is — — — 6 


Alſo the faid numbers ⁊3 and ;+ are one to the 
other as 2 to 3, wherefore the queſtion is ſolved, 
which numbers 7; and 23 are found out by this 
following. 
"ED Theorem. | 


If the fraction 3 be divided into any two parts; 
either of thoſe parts being increaſed with the 
ſquare of the other part ſhall give a fraction ha- 
ving a rational ſquare root | 
Wherefore by dividing 4 into the two fractions 
++ and 23, which are in the preſcribed proporti- 
ons of 2 to 3, thoſe fractions will ſatisfie the con- 
ditions in the queſtion propounded. 

Likewiſe theſe two fractions 55133 and 13833 
will anſwer the queſtion, and are found out with- 
out extracting any root; but the manner of finding 
our the ſaid Theorem and laſt mentioned fractions, 
I have ſhewn in the 24th. queſtion of my Third 
Book of the Elements of Algebra, #2 
88 65 8, | Quep. 


* 
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- Queſt. 75. Tofind 3 numbers, ſuch that the ſquare 
of any one of them being added to the other two 
numbers, the ſum of ſuch >1dition ſhall be a {quare 


number, whoſe root is a rational number. 
Anſw. I, 7, and . 


The Proof. 


Firſt, the ſquare of the firſt number 
1 is 
To which adding the ſecond and 


$ 


third numbers + and , the ſum will be 3 9 
Which is a "ſquare number whoſe 


Secondly, the ſquare of the ſecond 44 
9 


x ” 


0 as & —— — 


number is 
To which ak che firſt and third 
numbers 1 and 4, the ſum in its leaſt$ 
terms will — | 
Which is a ſquare number — 14 
root is , 
- "Thridly, the ſquare of the third 7 156 
number 4 is ——- * 
To Which adding the firſt and ſecond 
numbers 1 and 3, the ſum in its leaſt 5 13 
terms will be 


Which is a ſquare number whole g ;, 
root 15 ———— 3 


—ẽ —— — — 


— — — 


Wherefore 3 it is manifeſt that the three numbers 
1, + and ++ will fatisfie the conditions in the que- 
ſtion, which may be ſolved alſo by other numbers, 
bue the manner of finding them out I have ſhewn in - 
the 32d. Queſtion of my 3d. Book of the Elements 
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Probl. I. 


To diſcover a number which any one ſhall have in bis 
mind, witbout requiring him to reveal any part of 
that or any number whatſoever. | | 


X Fter any one hath thought upon a number 

at pleaſure, bid him double it, and to that 
double bid him add any ſuch even number which 
you pleaſe to aſſign, then from the ſum of that ad- 
dition let him reject one half, and reſerve the other 
half: Laſtly, from this half bid him to ſubtract the 


number which he firſt thought upon; then may 


vou boldly tell him what number remaineth in 


his mind after that ſubtraction is made, for it will 


always be half the number which you aſſigned 
him to add, TY 14 

For Example fuppoſe he thonght upon 6, the 
double thereof is 12, to which bid him add fome 
even number at your pleaſure, ſuppoſe 4, ſo will the 
ſum be 16, whereof the half is 8, from which if he 
ſubtract 6 (the number firſt thought on) the re- 
mainder is 2 (to wit, half the number 4, which wa; 


7 


you diſcover; - notwithſtanding all the operation 
was performed in his mind, without his making 
kneown..of any number whatſoever. Note, that 


the adding of an even number as aforeſaid is not of 


neceſſity, but only to avoid a fraction which will 
ariſe by taking the half of an odd number, K 


The Reaſn of the Rule, 


If to the double of any number (which number 
for diſtinction fake I call the firſt) a ſecond number 
be added, the half of the ſum muſt neceſſarily con- 
fiſt of the faid firſt number, and half the ſecond; 
therefore if from the ſaid half ſum the firſt number 
be ſubtracted, the remainder muſt of neceſſity be 
half of the ſecond number which was added. 


Probl. II. 


Two numbers, the one (ven and the other odd, being 
propounded unto two Perſons, to the end they may 
(out of your ſight ) ſeverally chuſe one of thoſe num. 
bers; to diſcover which of theſe numbers each perſon 
ſhall have choſen. | 


Suppoſe you have propounded unto Perer and 
Fobn two numbers, the one eyen and the other 
odd as 10 and , and that each of thoſe Perſons is 
to chaſe one of the ſaid numbers unknown to you. 
Now to diſcover which number each perſon ſhall 
have choſen, you muſt take two numbers, the one 
even and the other odd, as 2 and 3; then bid Peter 
multiply that number which he ſhall have choſen 
by 2; and cauſe Jobn to multiply that number 
which he ſhall have choſen by 3; that done, bid 
them add the two products together, and let them 
make known the ſum to you, or elſe demand of 
them whether the ſaid ſum be even or odd, or by 
any other way more ſecret endeavour to diſcover 


it, by bidding them to take the half of the ſaid ſum, 


for 
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oY . — — 
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for by knowing whether the ſaid ſum be even or 
odd, you do obtain the | m/w end to be aimed 
at, becauſe if the faid ſum be an even number, 
then infallibly he that multiplied his number by 
your odd number (to wit, by 3) did chuſe the even 
number (to wit, 10;) but if the ſaid ſum happen 
to be an odd number, then he whom you cauſed 
to multiply his number by your odd number (to 

wit, by 3) did infallibly chuſe the odd number 
ü 903 <5 21 4 nth 

For Example, if Peter had made choice of 10, and 
Fobn 9, ſuppoſe you willed Peter to multiply his 
number 10 by 2, and Fehr, to multiply his number 
9 by 3; the Products will be 20 and 27, whereof 
the ſum is 47, which being an odd number, you 
may thence conclude that John whom you cauſed 
to multiply his number by 3, did chuſe the odd 
number 9, and therefore Peter did chuſe 20. But if 
you had willed Fob» to have multiplied his number 
9 by 2, and Peter to have multiplied his number 10 
by 3, the products would have been 18 and 30, 
whereof the ſum is 48, which is an even number, 
from whence you may infer, that he that multiplied 
his number by 3 did chuſe the even number, and 
therefore Peter choſe 10, and Jobn 9. 

Demonſtration. 

The reaſon of the ſaid Rule is very eaſie, and 
dependeth principally upon the 28th.and 29th. Pro- 
poſitions of the-gth. Book of Euclid; for one may 
infer from the 21ſt. of the ſame Book, that an even 
number multiplied by any number whatſoever pro- 
duceth an even number, but an odd number is of 
a different nature, for if it be multiplied by an even 

| RET | 2 5 number 3 


9 
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number, the Product is an even number (by the 
ſaid 28 Propoſition ;) and if it be multiplied by an 
odd number, the product is odd (by the ſaid 29th. 
Propoſition.) Therefore if in making this Sport it 


happeneth that the cven number be multiplied by 


your odd number, both the products ſhall be even, 
and conſequently the ſum ſhall be infallibly an even 
number) by the ſaid 21 propoſition.) But if ic hap- 
pen that you cauſe the odd number to be multipli- 
ed by your odd number, that product will be odd. 
and the other product even, therefore the ſum of 
theſe two products ſhall be an odd number (as Cla- 
vius hath demonſtrated upon the 23d. of the 9th. 
of Euclid. | 


Probl. 3. 


A certain number of diftin& Things being propounded, 
to diſpoſe them in ſuch an order, that caſting away 
always the ninth, or the tenth, or any other that ſhall 

be aſſigned, unto a certain number, thoſe remaining 


may be ſuch as were firſt intended to be left. 


This Problem is uſually propounded in this man- 
ner, viz. Fifteen Cbriſtiaus and Fifteen Turks be- 
ing at Sea in one and the ſame Ship in a terrible 
Storm, and the Pilot declaring a neceflity of caſt- 
ing the one half of thoſe Perſons into the Sea, that 
the reſt might be ſaved ; they all agreed that the 
Perſons to be caſt away ſhould be ſet out by Lot af- 
ter this manner, viz. the 3 ſhould be 
placed in a round form like a Ring, and then be- 
ginning to count at one of the Paſſengers, and 
proceeding circularly, every Ninth Perſon ſhould _ 
be caſt into] the Sea, until of the thirty Peru. 

+ | there 
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there remained only fifteen. Thequeſtion is, how 
thoſe thirty Perſons ought to be placed, that the 
Lot might infallibly fall upon the fifteen Turks, 
and not upon any of the fiſteen Chrift52ns ? For 
the more eaſie remembring of the Rule to reſolve 
this queſtion, I ſhall preſuppoſe the five Vowels, 
a,e, i, o, u, to ſigniſie five numbers, to wit, (a) one 
(e) two, (i) three, (o) four, and (2) five; then 
will the Rule it ſelf be brlefly comprehended in 
in theſe two following verſes. 


From numbers, aid, and art 
Never will Fame depart. 


In which Verſes you are principally to obſerve 
the vowels, with their correſpondent numbers be. 
fore aſſigned, and then beginning with the Cbriſt i- 
ans, the vowel o (in from) ſignifieth that four Chri- 
ian, ate to be placed together; next unto them, 
the vowel « (in num) ſignifieth that five Turks are 
to be placed; in like manner e (in bers) denoteth 
2 Chriſtians; a (in aid) 1 Turk ;, i(in aid) 3 Chriſtians; 
a (in and) 1 Turk; à (in art) 1 Chriſtian ; e in ne.) 
2 Turks; e (in ver) 2 Chriſtians; i (in will) 3 Turks; 
4 (in fame) 1 Cbriſtian; e (in fame) 2 Turks; e (in 
de) 2 Chriſtians ; a (in part) 1 Turk. 

The Invention of the ſaid Rule, and ſach like, 
dependeth upon the ſubſequent demonſtration, viz. 
if the number of Perſons be thirty, let thirty Fi- 
gures or Cyphers be placed circularly, or elſe in 


a right Line as you ſee, 
oooοο οο p οο 


That done, begin to count from the firſt, and 


mark the ninth (or what other ſhall be —_— 
y 
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by putting a point or croſs over it ; then count for- 
ward from that which you have marked, and place 
another point over the next ninth ; and continue 
to do the ſame, beginning again when you ſhall be 
at the end (if the Cyphers are placed in a right 
Line) and paſſing over thoſe, which you ſhall have 
already marked, until you have marked the num- 
ber required, as in the Example propounded, un- 
til you have marked 15, for then all the Cyphers 
marked ſhall be thoſe which muſt be caſt away, 


and the others thoſe which ſhall remain. Hence 


it js evident, that if you obſerve how thoſe Cy- 
phers which are marked, are diſpoſed amongſt _ 
thoſe which are not marked, you will eafily make 
a Rule for any number whatſoever. | 

By this Invention (as ſome do conjecture) the 
famaus Hiſtorian Joſephus the Few, preſerved his 
Life very ſubtilty in the Cave, co which himſelf and 
Forty of his Country Men had fled from the furi- 
ous and conquering Romans at the Siege of Fota- 
pata: For his ſaid Country Men having moſt 
wickedly reſolved to kill one another, rather than 
yield to their Enemies, he at length (when no 
Arguments that he could uſe would diſſwade them 
from ſo horrid an Act) prevailed with them to ex- 
ecute their tragical Deſign by Lot; and fo by the 
help of the aforefaid Artifice, as we may ſuppoſe, 
himſelf with one other Perſon only remaining 
alive, after the reſt were inhumanly murthered, 
they agreed to put an end to the Lot, and there- 
by fave their Lives. This Story you may ſee at 
large in the Fourteenth Chapter of the Third 
Book of the Hiftory of Jeſepbus of the Wars of 


the Tews. 
"mm Probl. 
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Probl; 4. | 


Many numbers which proceed from 1 or unity in a pro- 
greſſiion, according to the natural order of numbers, 
(ſuch as theſe, 1, 2, 3, 4, 5, 6, &c.) being placed in 

4 round form like a Ring; to diſcover which of thoſe 
numbers any one ſhall have thought upon. 


Let any multitude of numbers in the aforeſaid 
progreſſion, ſuppoſe theſe 10, to wit, 1. 2. 3. 4.5. 6. 
7.8.9. 10 to be written upon 10 Ivory counters (or 
for want thereof upon ten ſmall pieces of Paper) 
which may be repreſented by theſe 10 Letters, A. 
BC. D. E. F. G. H. K. L. viz. ſuppoſe 1 to be written 
upon the counter A, 2 upon B, 3 upon C. Ge. 
Then having placed thoſe Counters circularly as 

ou ſee (with their blank faces uppermoſt, and the 
Fjeures underneath, that the ſubtilty of the Sport 


A 
* 

L 10 2 B 
K 9 3 C 
H 8 4 D 
G 7 5 E 
Fo 
F 


may the better be concealed) let any one think up- 
on any number of unites which doth not exceed 
10; that done bid him touch one of thoſe Coun- 
ters at pleaſure, and to the number on the back- 
ſide of the counter touched (which you cannot be 
Ignorant of, having noted well the place of 1 5 


rr * 
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A) add ſecretly in your mind, the juſt number of 


all the counters, and reſerve the ſum ; then bid 


him imagine in his mind the counter touched to 
be the number which he thought, and from that 
counter to count backwards, untill he ſhall have 
made up the aforeſaid ſum, which you reſerved, ſo 
will his computation infallibly end upon the coun- 
ter upon Which the number thought upon is writ- 
ten. 
For Example, ſuppoſe that he thought 7 or G, 
and that he touched B, to wit, 2. add to 2 the num- 
ber of all the counters, to wit, 10, ſo the ſum will 
be 12; then bid him to count unto 12 beginning 
at B going backwards, and efleeming B to be the 
number thought, to wit 7, ſo will 8 fall upon A 


9 upon L, 10 upon K, 11 upon H, and laſtly, 12 


upon the counter G, which being turned up will 
ſhew 7 the number thought. | 

The reaſon of this Rule is not difficult to be ap- 
prehended, two principles being preſuppoſed, the 
one is this, to wit, many counters or things what- 
ſoever being diſpoſed orderly one after the other, 
in one continu'd line, whether it be right or cir- 
cular, if you value or name the firſt counter to be 
ſome number of unites at pleaſure, and continue 
to count forward according to the natural order 
of numbers until another number be named which 
falleth upon the laſt counter; or if you imagine 


or name the laſt counter, to be the ſame number of 
unites as before you put upon the firſt, and conti- 


nue to count backwards unto the firſt counter; I 
fay, that the ſame number will be named at the end 
of both thoſe computations: For Example, in theſe 
9 Letters A. B. C. D. E. F. G. H. K. if the Letter A be 

eſteemed 
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eſteemed to he 4, and from thence you count for. 
wards unto K, according to the natural order of 
numbers. the Letter K will fall upon the number 
12. In like manner, if you eſteem K to be 4, and 
count backwards from K to A, the Letter A will 
likewiſe fall upon 12. 


e 
BY © «hp © 8h 5 n 
12. II. 10. 9. 8. 7. 6. 5. 4. 


The other principal is this, to wit, many coun- 
ters being diſpoſed in a round manner like a Ring, 
if you eſteem any one of thoſe counters to be 
ſome number at pleaſure, and then from that coun- 
ter if you count circularly, until you end upon 
the counter where you began, the number laſt 
named will be cqual to the ſum of the number of 
all the counters, and of the number which you 
put upon the ficſt counter ; for Example, If D be 
one of io Letters placed in a circumference, and 
that imagining D to be 7, you begin with it, 
and count round the whole circumference, accor- 
ding to the natural progreſſion of numbers, till 


you 
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you end with D where you began; the number 
17 Which is compoſed of 10 and 7 will neceſſarily 
fall upon D; for 9 (which is the number of Letters 
in the circumference beſides D) being added to 7 
(which was firft put upon D) makes, 16, to which 
being added {becauſe D doth end as well as be- 
gin the circumference) the ſum is 17. 
Now theſe two Principles being praſuppoſed, it 
will not be difficult ro apprehend the reaſon of 
the aforẽſaid Rule in all caſes that can happen; for 
imagine that one hath thought upon 7, or the 
counter G, then that counter which he ſhall touch 
muſt either be the ſame counter G or ſome other 
that proct edeth or followeth G. en 
Firſt, therefore ſuppoſing the counter or num- 
ber touched to be the ſame wich the number 
thought, the truth of the Rule will be then evident, 
for by the Rule given, he ſhallbegin to count from 
the ſame G unto 17, putting 7 upon G, therefore 
by the ſecond preſuppoſition the number 17 will 
fall upon G. 
Secondly, imagine that he touched a counter or 
number following G the number thought, as L or 
io, then according to the Rule adding 10 (the mul- 
titude of all the counters placed circularly) unto 18; 
or L {the counter touched) bid him count back- 
wards unto 20 by beginning at L, and eſteem I. 
to be 7. Now becaule by beginning to count at & 
which is 7, and proceeding to count forward, the 
number io will fall upon L; therefore by the brit 
preſuppoſed principle, if we efteem L to be 7 and 
count backwards, the number 10 will infallibly tall 
upon G, and then the number 20 ſhall allo fall up- 
on the ſame G by the ſecond pre ſuppoſed principle. 
LI Laſtly, 
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Laſtly, imagine he touched fome number or 
counter which precedeth 7 the namber fonght, as 
B or 2; then adding 10 to 2, you are to bid him 
count unto 12, he having firſt imagined B to be the 
number thought 7, and going backwards to A, L, 
K, & c. Now becauſe by proceeding te count at B, 
which is 2, and beginning to count forward to C, 
D, &c. the number 7 falleth upon G; therefore if 
one imagine that G is 2, and from thence count 
backwards towards F, E, &. the number + will 
fall upon B (by the firſt preſuppoſed principle ; ) 
therefore when one aſſumeth B to be 7, and count- 
eth towards A, L, Oc. to any aſſigned number, it 
is in effect as much as when one imagineth G to be 
2, and counteth towards F, E. &c. unto the ſaid aſ- 
ſigned number, for each of thoſe computations will 
end in the fame point; but it is manifeſt (by the 
ſecond pre ſuppoſed principle) that eſteeming & to 
be 2, and counting towards F, E, D, &c. round 
the whole circumference, the number 12 will fall 
upon the fame G. And becauſe G being ſuppo d 
wo be 2, and counting on the fame coaſt as before, 
the number 7 falls upon B; therefore if the com- 
putation be continued on the {ame coaſt from B 7, 
unto 12, the number 12 will fall upon the ſame G. 
So that the practice of this ſport in all its Caſes is 
fully demonſtrated. 

Note, that to the number of the counter touch- 
ed you may not only add the number of all the 
counters once (as the rule directs ) but twice, thrice 
or more times: For Example, B being touched, 

you may cauſe him to count unto 12, or unto 22, 
or to 32, 42, &c. the reaſon whereaf is evident 
from the ſecond preſuppoſed principle. 


Probl; 
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Probl. 5. 


Many numbers being ſhewed by pairs, to wit, two by two, 
unto any one, that be may think upon any one of 
thoſe pairs at pleaſure ; to diſcover the pair that was 
thought upon. | 


Let 20 numbers, ſuppole theſe, 1. 2. 3. 4. 5. 6. 7. 
8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 
written upon Ivory counters (or for want thereof 
upon ſmall pieces of Paper) to wit, i upon one 
counter, 2 upon another, 3 upon a third, &. Then 
diſpoſe then into pairs as you ſee, viz. Suppoſe 
3 and 2 to be one pair, 3 and 4 to be another 


| 


| 1 
3 
E 
2 
9. 10 
17 12 
2 
15 160 
x7. — 
19. 20] 


pair, &c. and of theſe pairs let any one think upon 
which pair he pleaſeth. That done, you are to di- 
{tribute the ſaid 20 numbers in ranks, into the form 
of a long ſquare, until there be 5 numbers in 
length, and 4 in breadth, after this manner, wiz. 

LI 2 Lay 
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Lay the three firſt number, 1, 2 and 3 in a rank (as 
you ſee in the ſecond figure), from A towards B; 
then place 4 underneath 1, and 5 after 3 (in the 
ſaid rank AB.) Again place 6 under 4, and 7 after 
y (in the ſaid rank AB.) Then place 8 under 6, al- 


0 9. 10. 11. on the right hand of 4 ia the rank CD. 


Again place 12 under 9, and 13 on the right hand 
11 in the rank CD. and 14 under 12. Moreover 


3 15. 16. 17 on the right hand of 12 in the rank 


F. Laſtly, place 18. 19. 20. on the right hand of 
14 in the rank GH, fo will all the numbers be 
ranked as you ſee in the Table. That done, you 
are to demand of him that thought upon two num- 
bers as aforeſaid, in what rank or ranks the ſaid 
numbers do happen to be found, viz. 


e 
C|4i glioj ij |D 
Els 12 15 16 17 F 
G18 14 | 18 | 19 20 }H 


in which of the ranks AB, CD, EF, GH, or in 
which two of the ſaid ranks: Now if he anſwer that 
the two numbers which he firſt thought upon are in 
the firſt rank AB. then 1 and 2 ſhail be the num- 
bers thought upon; if in the ſecond CD, then 9 
and 10 ſhall be the numbers thought; if in the 
third rank EF, then 15 and 16 ſhall be the numbers 


thought: If they are in the fourth rank GH, then 
19 and 20 ſhall be the numbers thought; hut if he 


ſhall ſay that the numbers thought are in different 
ranks, then you are heedfully to mark the ſaid 
numbers 1 and 2, 9 and 10, 15 and 16, 19 and 20, 

N which 
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which may be called the keys of the ſport, in re- 
gard they ſerve not only to diſcover the two num- 
bers thought, when they ate both in one and the 
fame rank (as aforeſaid ) but alſo when they are in 
two different ranks, for in this latter caſe as ſoon 
as it hath been declared to you in which two ranks 
the two numbers thought are placed, you muſt 
take the key of the higheſt of thole two ranks, and 
deſcending in a down right line from the firſt 
number of that key unto the lower of the ſaid 
two ranks, you ſhall there find one of the two 
numbers thought, and upon the right hand of the 
ſecond number of the ſaid key, at the fame di- 
ſtance ſidewiſe from the ſecond number of the 
key, as one of the numbers thought was diſtance 
from the firfi number of the key, you ſhall find 
the other number thought. 2 

For Example, ſuppoſe the two numbers thought 
are7 and 8, and thar it ſhall be declared unto you 
that they are in the firſt and fourth ranks; rake 
then the key of the higheſt of theſe two ranks, to 
wit, of the firſt, which is 1 and 2, and deſcending 
down right from 1 unto the fourth rank, you ſhall 
there find 8 one of the numbers thought ; then ſeek 
ſidewiſe on the right hand of 2. the ſecond num- 
ber of the key, a number as far ſeparated from 2, as 
s is diſtant from 1, and you will find 7 the other 

number thought. | 

Again, ſuppoſe he ſaid that the numbers 
thought are in the ſecond and third ranks; take 
then the key of the ſecond rank which is ꝙ and 10, 
and deſcending downright from 9g to the third 
rank, you ſhall there find 12- which is one of the 
numbers thought; then fſeck ſidewiſe on the ie 
Df SE | han 
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hand of 10 (the ſecond number of the key) anum- 
ber as far diſtant from 10 as 12 is from 9, and you 
ſhall find 11 which is the other number thought. 
The reaſon of this will be apparent from a ſeri- 
ous conſideration of the placing of the numbers 
according tothe Rules before given, for it is there- 
by evident that of the numbers coupled two 
by two, there can never be found more than one 
pair in one and the ſame rank, and of all the other 
pairs one number is always found in one rank, and 


the other number in another rank. 


Note alſo, that this ſport may be practiſed with 
divers perſons at once, and not only with 20 num- 
bers, but with any ſuch multitude of numbers which 


is produced by the multiplication of any two num- 


bers which differ by 1, or unity; as 30, which 
is the product of 5 multiplied by 6, and 42 which 
is the product of the multiptication of 6 and 7. 
That which is chiefly to be regarded is theplacing 


of the numbers in ranks according to the dire- 


tions before given: And for the more eaſie com- 
prehending of that Order, I have in the following 
Table ranked 30 numbers in their due places, 
which being compared with the former Table, and 
well viewed, will be a clearer Illuſtration than can 


Se expreſt by many words. | 


«a Sas AB 48 4 
{E{\ xe;| i121] v2 | xe} 27- 
(671 14 | 19 | 20 | 21 | 23. 
I-16] 22-1 2x 120 (27; 


120 | 1s 24 26 | 29 | 3o | 
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Probl. 6. 


Three jealous Husbands with their Wives, being ready to 
paſs by Night ever a River, do find at the Raver ſide 
4 Boat which can carry but two Perſons at once, and 
for want of a Boatman they are neceſſuated to row 
chemſelwes over the River at ſeveral times: tha que- 
ſtion is bow theſe 6 Perſons (hall paſs 2 by 2, ſo that 
none of the 3 Wives may be found in the Company of 

I or of 2 Men unleſs ber Husband be preſent. 


They muſt paſs in this manner, viz. Firſt two 
Women paſs, then one of them bringeth back the 
Boat and repaſſeth with the third Women; that 
done, one of the three Women bringeth back the 
Boat, and fitting down upon the Ground with her 
Husband permitteth the other two Men to paſs 
over to find their Wives; then one of theſaid Men 
with his Wife bringeth back che Boat, and placing 
her upon the Ground he taketh the other Man, 
and repaſſeth with him: Laſtly, the Woman 
which is found with the three Men entreth into the 


Boat, and at twice goeth to ferch over the other 
two Women, | 
Probl. 7. 


Two merry Companions are to have equal ſhares of 8 
Gallons of Mine, which are in a Veſſel containing 
exadly 8 Gallons, now to make this equal Partition 
they have only tws other empty Veſſe!s, whereof one 
contameth 5 Gallons, and the other 3; the queſtion is, 


ow they ſhall exactij divide the Vine by the help of 
Fhoſe three Veſſels. 5 


Firſt, from thy Veſſel which containeth 8 gallons 
and / 
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and is full of Wine, let 5 Gallons be poured into 
the empty Veſſel of 5, and from this Veſſel ſo fil- 
led let 3 be poured into the empty Veſlel of three, 
ſo there will. remain 2 Gallons within the Veſſel 
of 5. Then let the thiee Gallons which are with- 
in the Veſſel of 3 be poured into the Veffel of 8, 
which will now have 6 Gallons within it, that done 
let the'2 Gallons which are in the Veſſel of 5, be 
put into the empty Veſſel of 3, then of the 6 Gal- 
lons of Wine which are within the Veſſel of 8 fill 
again the five, and from thoſe 5 pour out 1 Gal- 
lon, into the Veſſel of 3, which. wanted only 1 Gal- 
lon to fill it, ſo there will remain exactly 4 Gallons 


within the Veſſel of 5 and 4 within the other two 


Veſſels. This queſtion may be reſolved in another 
way, but 1 leave that as an Exerciſe to the Wit of 
the ingenious Reader. | 
Nou albeit at firſt ſight it may be thought by 
ſome, that the two laſt mentioned Problems cannot 
be reſolved by any certain Rule, but only by ma- 
ny Trials, yet by infallible Argumentation and 
Diſcourſe, the ſolution of thoſe Queſtions may be 
found out, or elſe the impoſſibility of them, it by 
chance they ſhould have been propounded, im- 
poſſible; as the moſt ingenious Gaſper Bacher hath 
manifeſted in a little Book in the Fench Tongue, 
Entituled, Problemes plaiſans & deledablcs' qui ſe fort 
les nombres, from which Book I have extracted 
the Contents of this Chapter. r 
i eee nes 
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SUPPLEMENT. 


CONTAINING | 
Several Eaſy Contraftions; in the 


Neceſſary and Uſeful Parts of 
Arithmetick, conducing to a Ready 
and Expeditious way of Accounting. 


WITH 


Decimal Tables of Flemiſh Exchanges, 
at the moſt Uſual and Probable Rates 
of Exchange. 


| AS ALS O 
Tables of Intereft, ſerving at any Rate, for 


any Time. | 


| 
To which is added, 


The Menſuration of Superficies and Solids, 
in Various and Pra&ical Inſtances. 
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wy Ingenious Mr. Wingate hath 
DK excellently Explained the 


Principles of that moſt Uſeful Science, 
Arithmetick; which together with the 
bicomparable Additions of Mr. Kerſy, 
the Theoretical Part is ſo largely in- 
ſiſted on, that it is in a manner inca- 
pable of any further Improvement. 
But tho a Theory may be ſo ſettled as 
to have no Alteration, yet the Practices 
deduced, are often changed and much 


Improv d. 


A 2 | ih 


To the R E AD E R. 

In this Edition of Mr. Wingate's 
| Arithinetick, I was prevail d upon, not 
only to Correct it, but alſo to Add as a 
Supplement , ſome Practical, Compen- 
dious, and Eaſy Rules, not e by 
the Aurbors; or mhatener elſe might 

nd to the making it More generally 
95 u And which” 1 155 endequoured 


big in the moſt. neceſſary Rules of 
Arichmetick., 


The I. ables of Si mple Intereſt and of 
Exchanges, 'were never before Publiſh- 
ed, and are ſuch as I dare recommend 
fo iris, i PREM ny J e extant. 1 


— * . N * 4 vl L 3 * | * 
5 . * 4 :, . 4 * 4 i * 1 - » %s A . * 
1 
* " 
'F 
\ 18 4 \ 7 ar +44 : 15 . P 4 
& 19 0 4 oO * * 2 y * \J , 
* 0 k, | \ 
* 1 x 17 4 7 . 
. 1 Ga \ . . * 5% . . . * 911 2 , © % 
2 bh 16 5 7 I Ya) / HELLEY 
1 * 
* 8 7 yy * 
n N 22 2 1 %- ww 
, wt 180 * i 1 a 4 a © -\ «4 % 
G * * 
; ö ö a k 
£3 f t k * re > 9 We . * N | "3 
OIL eee ene $6340 Sid b 
Ya? 
* 
** 
d 
. 


Set. 1. nns way 2 
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L das ,3MLM 2630 £ 


MULTIPLICATION, 


4, © + 1 


"AEI WE: . 


—_ ———_ Cc 


= 
2 © 


I. 0 W to Multiply by any Number under 20, 
ſo as co _ the whole Sy into one 


Line. 
a. 

Rule (4.) Multiply each Figure in bie Multiplicaad hy .t 
unite Figure 4 the 25 . unte erb its back, Aa 
a in the following rams 
SY $1 } ad. bx wit ho dae Nene 

47907 © ee een eee 
n N 
N 758514 of 


which are done thus ur. 3 times 7 15 2 eder, 1 and 
then 3 times 4 is 12, and 2 is 14, and 7, (W hich is the back Fi: 


gureto 4) is 21, 1 and carry 2; 2 
and 4 (t e back F e 2 carfy 3; 3 tima 7 is 
21, and 3 is 24, (the ba > Bae) ISAS EI 
ry 3; 3 times 4 is 12, Ar 15, and 7 is 22, 2 and carry 
2, Which added ro 4 makes 6. 

In like manner, the wholc Operation of the Mulriplication 
of Numbers between 20 and Zo, are ht into one Line, 
by taking in the Double of the back Figure, and between 30 
and * the Treble of it, Go. 

which Rule, in Multiplying by Numbers compounded 
oft thoſe under 20, the Produ is readily found thus; 
By 112, either Multiply by 2 and 17, or * 12 . 13 
as, 152 


$4267 94267 

112 112 

— — — — 

188 534 1131204 
1036937 94267 

10557904 10557904 


A 3 Alſo 


. 


2 Maultiplicat ion. Sect. 1. 


Alſo in Multiplying by 1614, and 1715; in the firſt I Mul- 
tiply by 14 in one Line, and by 46 in the other: And in the 
Jatter 13 in one Line, and 17 alſo in the other, as above 


Geet 122 r To 1 4 firſt 1 2 


475479 


„ 


5 = F, 8151143 


N otherwiſe ſo for any y Number under 20 „ 2 way not ſo trouble- 


fome to the Nerf. 

Rule (2.) Multiply by the unite Figure, ſetting that whole 
Prodult one Figure back on the right hand, which — te the 
Multiplicand, gives the Product. viz. 


1 
. 1 187 7 * 
* K 
. 4 * * = 
, fr = 
— 


a uro! e Pn. 5 
eee 
for ies. Multiply b 12, ſetting the the Produ two Fi- 


kures back, which lie ui added to xhe Multiplicand,, gives 
rhe: Prodult , as rye Tradins ,3 9 


 T0557964.* 
Wwe. , If the Maltiplicand hath leſs dies ien Figures in 


ir, then the Multiplier, work as if it were the Multiplier; as 


1107 
3275 
26306 
413380 
4160706 


II. How to Multiply by the component Parts of a Number. 
_ inſtead of the phole. by That g 


Sect. 1. Maltiplication. 2 
That is to Multiply 42991 by 7, and that Produ#t by 8, is 
the ſame as if it were Multiplied by 36, the Prodult of 7 by 


e 


Note, If any odd Numbers are given that cannot be pro- 
duced by the Multiplication of any two Figures, then find 
out two Figures whoſe Product comes neareſ : either under or 
above ir, to which add what is wanting, or from which 
Subtra& what is over the given Number; as, 


479 by 47 927 by 29 
6 9 
2874 3708 
„ 7 
22992 25956, , 
r Added 
225113 26883 


m. To Multiply Numbers of ſeveral Denominations. | 
(1.) By whole Numbers. | 


"8 ag "ty 4 + 

47: 18 : 11 9:33:15 

3 8 i 

383: 11: 04 $9 :1:06 

(2.) By the parts inftead of the whole, viz. | 

Ta: g. n. 6G. & . 
e 11 by 36 

"239: 2:3 130 3 26 

9 6 

2137: 0: 3 785 : 2 08 


b e 6) Ry 


as Moltiplicativ. Secti 2. 


1309 Diet ee. Id 1069 . N. 01.2: zd 


0 2 n 2 vob ninth 225% t 17 26 n ct 
313 J. . Im : 4 
PTY "5 by 112 29: 18: mo: + 
- 
3 1 
108 : 2: 25 2 359 : 10: 03 
4 : 3 1 | Wt TL KK. 15 
11 II dest "369 : 69 : 11 1.34 
4 ad 209925 2009 ON; 4. 2 off 290 ih » 250. I 
han 8313 . 1 A dDa2wh 
70 1b 1 or > 18 va, % | by 24 » (324 3 200 
Hide rio 73 e BL. . x OF? 


- I9H,0725 8 


211 2 ; 
. 115 | 


*%* 


In the if oſicheſe laſt. examples, Multiply by 11 adding 
one half of the Multiplicand for the . In the 2d. Pers by 
9, adding 2 ſourth for . In the 3d. 1 N 427 and that 
Product b ives 28 times the ſum, from 25 ich SMracting 


4 of che , the Remainder Wehe Produlf of the given 
um Multiply by 27 . Ann e v8 (1 
(4) By Numbers of... Several Denominations. 
(1) By Aliquot Parts. (2) By Croſs Multipliestien 
F. >, . > wy” F 7. 
47. s. es 5 
by 20 , 
429 . 04. os 


4 IS «, 10. IS. 

+ 0.00% WV 

re + 
446 + 07 02 Anfwer 


Which arc done thus ix. 
In the firſt the ſeveral Denominations in the Multiplicand, are 
9 by the 1 in _ EE unto nich 2 
1 9 a 4 


Sect. 2. Diviſion. 5 
aus aud the one third of the Hultiyh¹E/d?t for 4 Inches (be- 
ing one of one foot) and the „ of that I for the 4 
parts (being the of 4 Inches) gives the Anſwer. 

In the ſecond called Croſs Multiplication , the Feet are 
Multipli'd by the Feet, then (Croſs-wiſe) viz, rhe 9 Fes in 
the Multiplier by the 8 Inches in the Multiplicand , gives 72 
Inches or 6 Feet, and the 47 Feet in the Multiplicand bei 
Mu'tiplyd- by 4 Inches in the Multiplier, gives 15 Foo? | 
Ine bes. Laſtly the Incherin botk the Fa#ors,being Multiply'done 
inte the other, make 32 parts or 2 Inches, 8 parts the Total of 
which is the Produtt of 47 Feet, 8 Inches by 9 Feet 4 Inches. 

mx} > 3.40% 8 * 8 


my 
F "+ K 1 . 4 ky 7 Lad * #*: * < 4 
$4.” 2.7% 1 e,. | e Wir — 
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ru 2 "IX 


| peg Sefion i 2 
I. To Divide whole Numbers by the Component parts of 
a Number. $7". 05 | 


(1) Examples having no Remainders. | 
Divide 22992 by 48 that is Divide 25986 by 28, or 


by 6 and that Quotient by 8. b 4, & that Quotient by 7. 
&. 2098 - - 4) .2g956 
* "3637 7) "6s 
479 Quotient © 927 Qot. 
(2) Examples having Remainders. | | 
Divide 47953 by 49 Divide 47991 into 36 
bs. ar rare. 
7) 6850. 3 3 
5 9) 1997. 3 
8 Uma 1333 - © 


3] 2 


The Quotient 978 . 3+ Anſwer 1333 . 3614 


* 


It 


— - - 
—— ——— — ——ũ——ä— — — 


— — 


6 Diviſion. Set. 2. 
chant ane Bhs ein 471 mans much 
is * in one ** 5 <4 


e a 7. 
7 087%; Anſwer 22 « 21 
22 3 | 


"The true remainders of which Diviſions a are found by the fol- 


| lowing Rule, 


Multiply the firft Diuiſor by the laft remainder, adding 
therets the firſt remainder, (if any le) gives 4 Numerator, 
whoſe Denominator is the whole Number compoſing the parts 
which Prattion ſo ariſing is @ true Remainder, and the very ſame 
that would be found in Dividing by the whole. 


II. Of Dividing Numbers of Several —— by the 
Parts of the wi 8 ES” | 
10. &. 
(1 Ex. If 19 14 10 be Divided _ 16 Men what 
Js each Mans Share. . 1 


* 4 is. 14 t6 
I. 4 ; $8... 08-- 


Anſwer 1:04:85 


—  —— ——_—_ - 


65 Ex. what is rhe weighr of one Bale, E 25 
weigh 93. 6. ot 
| C14 


Kan 
5 1822. 17 07. 


— — 


3. 2 23% 12 5 


— 


. 


III. To Divide Numbers by Broken or Mixt Numbers. | 
Rule, Reduce both the Dividend and the Divifor,into the ſame 


| Denominator. 8 


Ex. What comes 1 Yard of Flowred Damask to, when 

5 ards coſt 211. 15s. 11 d. to do this, reduce the 
Yards by Multiplying by 3 into thirds, which Froduct will be 
40, 


ene, 


. 


6 I 


14 Og * 3 © 2 0 
Wang eee 
. Ex, Divide 6%. b) 7 


1 II1 4 


Diviſion. 


Sect. 2. 
Reduce the Sum into thirds, is 651. 76. 94. 


likewiſe 
which being to de Divided by 40, work according to the 
foregoing Rule raking 5 ot 7 for the anſwer. 
21. 15 . 11 13. 
3 3 
30 65 . O7 — O9 40 
8). 13 . ol + 06 . + 
Anſwer "5 12, o *F | 
(2) Ex. What comes one piece of Cloth to when 17% 
Pieces coſt 2 
b 4. ; 4. : a. 35 
37. 07.09. BS. 
nN ET 
Ss 114 . 15 . os 


— _ — — — 
. 4 


7 * : 22.4 19, Ol . 5 ' 
| 41 1. By 
77 


0 113 7 


> JI: 


97921 
pa” 


s 17585 .., The Quotient is 319 . 4; 
ES. Cs — 
IV. How to Divide Numbers of Several Denominations by 
thoſe of Several Denomingations. 


Exam. (I.) How many pieces of Gold, each valu'd at 
2, 11. 8. are contained in 478. 19. 10. Anſwer 183 


pieces, as appears by the following 


* — — 


2. 11. 8) 


2 | , (3 
* a» % * * k 5 of b f ' 1414 7 9 * 
2 11.9) 478. 19.10 (183 
Pain | 381032 

T4 a &. - 

-— IE 
"1" 37 <a 
20. 3 . 4 


SIO v4 
2 25 


— k1— 


13. 00. 0 5 7 
12 19 4 2 | - 8 


— — — 1103192 
one, 8 
19 . 10 Added 


21.6 Remaind 


** * 0 9 az "2 0 


To de which, Firſt ſeck hom many times 2. 11 . 8 5 
contained in J. 4, which is once, then ſetting one in the 
Quotient, Multiply the Diviſor by it, the Product of which 
ſetting under, and Subtracting from 4 J. reſt 1 f. 8 , 4, 
which Multiply by 1e, taking in 7 J. che ney Figure of 
the Dividend, then taking a new ient Figure , you repeat 
the fame method as above, until finiſnt. Obſer ving at the 
laſt, to add the odd Money in the Dividend, to the Money 
Remaining, as in the nx 


Note, That in Adding, Multiplyi 5 . and Dividing of Mo- 


ney, work the ſecond plaee in the Shillings, as Angels. 
ef vo far; rn 1 INT 1.3 27273 i 1 | f 2 174 * 
0 
30 


of 


4 
2. 


Short, China, Morea Silk, Cc. 


— 


p 
ect. 3. A a0 9 


_— CET. 


Soction II. 


REDUCTION. 


1 a = „ Moogy,. 10 
dogg into Gals, Multiply by 40, oh Produc dl 
vide by 43. 
Marks ho Pounds, Subſtract + che — 
Pounds into Marks, Add 4 5 3 


5 . . 
\ 


II. Is Avoirdupois. | 


| To Reduce Hundreds, Ce. into Pounds, Nuleiply 123 


in two lines, as Taught in Multiplicatio, rak1 
Pounds contain d in the odd Weight. bod MY 


this Weight Silk is Weigh'd, in which there i is a great 
Pound of 24 Oz. and by which is Weigh'd Raw, Long, 


And a ſmall one of 16 Oz. which Ferret, Fillozel, 
Yeeve Silk, Fine and Courſe, g ce Wot. 9 5 
To Reduce one into the other. eee 


Note, Great Pounds of 24 O. in bag fe 160 444 
b Pounds of 16 Ox. into . of 24, Sub- | 
* r 0 


III. Liquid 1 Meaſur ure. 


Hrling! into Aa ſbe ade — — 
@f 108 Hog ſhead s into Barrels l 
Kilderkins into | 

Barrels | into Tiinns norm w.Äñũ⸗⸗ 


— 


" * * * 


ver gau. 


Practiſed in any other place; conc 


10 | Of Reduction. Sect. 3 


Hogſheads into, Tierce 


— Ad. 1 


Tierce into — 2 Sub. 1 
Of Wine 2 into Pip Take 4 4 
Pipes 1 ing Fugſheade TEE Double it 


63 Gallons one {ec of Wine. 
1V. Cloth Meaſure. 


Of which there are 2 Sorts moſt in uſe among us, a Tard 
and an EI, both Subdivided into 4 Quarters, and each 
Nuarter into 4 Nails. But the Vail of an EI is 4 greater 
than the Nail of a Tard; whence it is, That 20 "Nati or- 
Quarters of a Tard are contain d in one Ell Engliſh. 


Tards into Ells Engliſh | Subſtract part 
Elis Engliſh into Tard Add 1 part 
Tards into Flemiſh Add part 
Elle Hemiſb into Tard? Saubſtrait 4 part 
'Ells Engliſh into Flemiſh = Add o and Divide. by 6 
ow couch into * 0 * by 6, and cut 


kus an rte , 17 65 


Call'd Beyond Sea, The Courteſies e Landin, becauſe not 
which, obſerve, 


That 
Groſs'is' che weight of che Commodity, and char which 


contains it without any Deduction. 


Tare is an Allowance for that which contains the Comtio- 


dity, whether ir be Bag, Barrel, A Frail, &c; and is 


either, 5 


I. At ſo much per Bag, Barrel, Bratt, Kc. 
II. At ſo much per Cent: o,. 
ul By ſo much of the Groſs Weighny . Invoice-Tere 


1. When the Tare is ſo much per SY 25 Alnendez per Bar- 
rel, as * in Candy Barrels; per Fuel, as Raifim, oy. 


. 
os 


Seft. 3. Of Reduttion. 11 


Rule, Multiply the Number of the ſaid Bags, Barrels, Frails 
, oY by the Allowance of Tare, which Produ8 Sub- 


_ * 
tra from the Groſs, and (when no Tret is mention d) the 
Remainder is Neat. 1 = 


Tagen 
2 12 


Ex. What is the Neat Weight of 38 Hogſheads of Tubac- 
ce, weighing Groſs 102 . 2 . 17, Tare per Hoglhead 70 & - 


38 

102 2.17 | === 

112 —— 

3297 

11497 

#837 Neat 
art | ; 
art Or which is more ſhort, tho not . te Rule, Mul- 
art tipiy the Hogſheds by 3, Dividing the Pr by 8, will give 
” the Tare of the whole in Hundreds, Quarters, and Pounds. 
ö | 1 | 
ut 38 K 
2102. 2 , 17 Groſs 
DN . 23-3 60 Tare 2 
234 78 + 3'+ 17 Neat Equal to 8837 (. 

ot r N 
e, II. When the Tare is at ſo much per Cent, and that, 
h | (7. ) If an Aliguot dart, or parts of the Hundred Weight; - 


as. Figs Almonds, Argel, &c. 14 4 
f | Careteels, and Buts of Currants, &c. 16 g Cent. 
ls Oy in uncertain Cas, &c. - co 


Rule, Divide the ale Graſs by the ſaid part or parts that the 
Tare is of an Hundred, gives the Tare of the whole, for ſuch 4 
part of the Groſs muſt be the Tare of the whole, as the given 
Tare is of an Hundred. Has 


Ex. What is the Neat Weight of 15 Barrels of 6 01, Groſs 
C. $I +» 2. 18. Tare 14 per Cent, which being the 8th of 
an Hundred, take che 8th of the Groſs for Tare. C. 


E 


„rr, ** . \nsA 2 1 7 1 i 
— — C2.) How many Meat Ztyndreds, in 18 Quarter 


les of Can each Groſs 8 . 3. 10 Tue 21 J. per Cent. 


C. &- LL 
8 . 3 10 each 
3 


— — 


26 , 2 . 02 G 
J. 5 6 * 
U — — 
: 3 159. © . 1207, Grofs 
1 2 15 8 | 
77 1 9.3 21 „ 12 Kal 4,470 th, » 151 


29.3 04 Tare 0 


— — 


2 211 406 
4 Divide the Groſs by 4C quote by ) 4 the 


22 Bur if the Tare is not readily found to be | an Aliquet 

part, or iparts'ot à Hundred, OY GN 
Rule, Multiply the Pounds Uraſs by the Allowance of Tyre, Di- 

viding the Produtt by 112,the Quotient 3s the Tare of It whole. 


Exam. What is the Neat Produce. of 12 Barrels of, Pot- 
aſhes, each Groſs 203 J. Tare 10 1. pen ent. : of * 


, GY bk 
: 4 
a A e i . 
* 


* 


* wy CTA .C 
' N * . 
'” 14 ii dand vr 
: i + 4 : 


Sed. 3. Of Reduction. 13 


203117 wn 234 Groſs 
12 


217 . + Tare 
112) 24340 (217 218 Neat 
| 1969 L 2 SHA 


—— 
= „ | ty 
840 
* 7 9984 * a 4 , 
% r walls m t 87 
5 1 ö 2 


III. If che Allowance for Tare is not by the Hundyed, but 
according to the Groſs Weight, as Sumack in Baggs; Bales 
or Fangots of Aleppo, Cyprus, and Smyrna Silk, &c. ſuch Tare 
is called, Invoice Tare; of which the Book of Rates, in the 
Table of Allowances for Tare, ſays, viz. © OO 


Cyprus; ad Smyrna Silk. 
| WEE STOR Ko 
about, or above 300 J. allowed 11 
12 


Bales 4 from zes to 200 
I Cfrom 260 downwards I for Tare 


Tobacco from Virginia. 
L. 


\s C. and upwards * oo 
ogſheads From 4 to 5 allo 90 
Hog Gs. From 3 to 4, 2 = | 
under 3 Hundred 'C 76 


Exam. What is the Neat Weight of 4 Hogſheads of Virginia 


No. C. gif; 3 | * 1 


19 4.2. 19 900 


16.0, of Groſs 112) 340 (3 
3 £:30.e--  . : 4 


13 + 0 04 Neat and ſo of Silk, Sc. | 
B Alſs 


14 0 Reduttion. Sect. 3. 


Alſo Sugar ou India. 
In Caks-and Caniſters, Frzt 8 30811 


In Cheſts, and Casks, St, Thome. 


Tret, Is an Allowance of 4 J. per tog, on ſome ſart of 
Coods, (ro the Buyer 92 the Merchant) for the Duſt and 
Waſte in them (which when allo d) after you have Subtrafted 
che Tare from the Gros dhe Remgjnder 6 Autle. 111000 


* Rule. Which Sutble my ets fog . ik 36 7 beta the 
allow ance of 4 I. per and the Quote is the Trer, 
which Tret le fen ie the 7 and the Neat Remains. 


Ex. How many J. Neat in 12 C. 3 12 J. rr Tare 2 |. 
ler Cent. Tret 4 l. M; 204 7 | 


z £7 OY - 


4 + 26 1415 (654 dee Gas 7 1. 
T 112 


S575 2624 1”  - $1440 Grols 


855 


* To > —. o! 
: Otberwile to > find aud deduct Tret, "Re 
Rule. Adi! 2 Cyphers to the Suttle Pounds, which Number di- 


vide by 104, and the Quote is the Neat Pounds. 


a : Go mo rmonontoo 
— n — — — EE —_ — — — PRs — — 


| Ex. What is the Neat Weight i 4 + he of n *. 
containing? vz. ds s TYRA: 
No C. 4 1 1 4 7 
nd $6; 
8 42 28 Tare 14 per Cent. 


— —. nn m no ns — — = 


3 3 239 4 L.....4 Jede — ' 
. -0 IJ * | j * . . 
* 1 i . . I bY » $+ 0 


| _5 . Tare , AIR, 158 
104) 37 teb (356 f Ner 
390 en 
Cloff, Is another Allowance of 2 J. weight, to Citizens 
of London, on ever 2 above 3 Hundred Weight, on 
ſome Goods, as Galle, 4 Sumaci, Argol, &c. 


Neat, 1s the pure Weight of the Commodiry, when all 
given Allowances are N - . 

As for other Allowances not ſo common, as Breat, Damage, 
c. the firſt being generally at ſo much per Cask, Bake, Bagg, 
Cc. the other ſo much in the whole, can have no difficulty. 


Ex. What is the Neat Weight of 7 Hegſheads Groſs 28 C. 1 7 
19 J. Tare 16 per Cent. Break 8 per Hogſhead Damage 9845 


8 00 
7) 28 1.19% Grofs 
4.0. 06 . 11 Tare 


22. 3. 23. 13 Neat 


In Oyl the Tare is of two Sorts. 


1 On Candy Barrels — c 29 t. per Barrel. 
| On uncertain CaSks —————— at 18 J. per Cent. 


The Neat Pounds of which are found by the foregoing 
Rules. But to reduce _ Pounds into Gallons, © * 
| , 2 Co 


16 O Redactian. Sect. 3. 


Rule. Multiply theſe Pounds Neat by 2, the Produ of which 
Divide by 3, and that Quote 4 5. Neat 3 7 J. 4, 
making a Gallen. 


Ex. Oyl, Groſs 127 C. 3 f. es Tere x8 J. per Cent, how 
many | Neat Gallons? FE om 


— — 


_— <—— 


A — — — — — = » 
. p — — — ＋ of 0 
— — ——ö - ꝛ7̃—«i Ä — 


2 — 


— — ——— — 
a * 
— 


* N Grofe. 
8) 2045 
en $1908 


| 2300 rare ae e 
12013 eat Pounds . 


a 
3) 24030 

| 5) 9010 5 
1502 Gallons 


Sect. 4. 
Seftion . I nf 4 7 


Of PRACTICE. 


0 "5 ad "1 


12 variety of this Rulc ant be reduc'd to theſe « too 


8 In reſpect to the Rate or Price of Gods. en 
(2.) The Given Number, or Quantity of ſuch Goods, 
a Fr action, 
ebm 
* An Aliquot part of a 6, whether . 


Not an uot part or d. & far. 
Of the Price, when S Between = c. and two 4 
An Aliquot part of a J. whether , 
* Not an Aliquot part J or s! and d. 
Between one Pound and o 5 
having à Fraction 2 28 5 95 
* It hath odd w. or M. in ic. 
It hath a-FraQtion annext. 
Of the Given Number, when lt is not of the ſame name with 
that on which the price is ſet. 
It is of leſs Denomination than it. 


Mr. Kerſy having i in the 24. Chapter of his Appendix Treated 


of thoſe Heads, to which an Afﬀeris+ is —_ I ſhall * 
ſore omit what he hath ſaid. 


A Table of ſuch Pence as are an aliquot ;_ of a Pound 


X 


25 . 
550 . 
4 > is of a Pound. 
Nerd 
8 1, 


8 3 


18 / Practice. Sect. 4. 


I. Of the Given Erice. 
I. . When it is a Fractin, 


— 10 2 Number in the Numer ator the Praducr 
which Divide oninator, gives the Anſwer i inthe ſame 


Deming with the Integer, of 1 which the Price is 4 FraZtion. 
91 5127 c 


Ex. What comes . Whitening of 479 Ells of Oſnabrigs to, 
at + of a Penny an Ell. ee, 
| 479. 

Frau, 
9) 2395 _ 
A 150 „6 0 10 2552 
* * 9 1 7LT 20A at 77 7 
on beg r o ns 
A. ehen che Prico i is Favthings only, 
d bus to T rig 20ynilz 

Rule. Reuuce the Farchings into 3 rener, which Divided by 

80, produce. — NE BO 


FA 


Lr. What. Shake 6472"Tards of —— to, at 1 Farthing, 


er err ts | 3 

_ 13) 6479 ar 4 por Yard, WP 6472 at 3 per Tard 
30) $319 - 4 | JD) 161018 ok 

iM xi Se MA X: . e 

29 gots it, 1 7 - | „ 1 


ro value the Ae in Dividing by any Number « con- 
Tying: ＋ a Digit and a Cypher, as 80 5 4 40 Ge 


— Whet Prands remain, turn 150 Shilling s 0 raking in 
#he double of the Figure cut off which Shillnge being divided 
by the Digit in the Diviſor, gives- the Odd Shillings ; what 
Shillings remain from thenbe, turn likewiſe into Pence, which 


Dividing alſo by the Digit, gives the Odd Pence ; ; and » in 
the Farthings. Other mr, 


What 


* B 4 
* 


Sect. 4. Of Practice. 19 
What Remains in the Pounds, ret ton as Tins, which add to 

the Unite cut off, the Sum of which Divide by half the Df it, 

gives Shillings; what Remains from #henge, +4 es. F 

which Dividing alſo by the half, gives Pence, Ne. N 


III. When the Price is an Aliquor part of a $hillivg, the 


Rule is, To Divige ſbe Given Number by the ſame part, amiſt he 
Quote is the Anſwer in Shillings. er le thoſe Parti of 
4 Shilling are alſo the Aliquot parts of a Pound, / 


Rule, Divide the Given Munde by the d Part of A fes Pay 
the Quote is the Anſwer in . the Remainder being v 


as above. 1 © * In ” v7 Þ en 12 7 3 
Ex. What come 472 Ox. to, at 4 4. ,or,8 4. per Oz. 
slo) 4712 at 4 d. per Oc. 310) 47 2 422 ar 8 4. per oc. 


= 


* 
. - 
3 LT. 
a+ * « -_ 


Anſw. 7547.6 babe. 18. 14 8 
IV. If the Price is not an ine 1 of a 1 as 
55 77 95 10, and 11 Fence, 1 823 HO 


Rule. Take the greateſt _ Part a Pound, 2 for 
what is wanting, take Parts out of that A which added #0 | 
the other, gives the Kacit. By 


Ex. What come 645 J. of Sugar to, at7 d. or 9 4. per rund ? 


410) 64s at 7 d. per Found 3 0) 6415 ar 9 d. ur Pound 
* 3 02.6 i) 21 . T0 We 
«13-9 213 $ 13 
2 2 — Mp Facit | AF 24 - . . 03.9 


V. When any mne are added. ro: any ofake 1 
mention d Price, the 
Rule is the ſame with the foregoing. 


Ex. What come besen. at 7 d. 4 or 6 


N ? 


er B fences and thoſe into Pounds at one Operation, hy the third Rule. 


20 Of Practice. Seck. 4. 
© 40) 7315" 40 6 fl. 4 fer Deen 40) 755 at 7 4 4 per or. 
* 1. ©7 . 06 a "TIC 07G - 
KEELEY ee 
2 xy 8 L 
20 Mi. HIRE; TT WV 
VE. If ir were nere t. ire at ſuch a Profit in the Shit- | 


me to know whar Pro 


auc $ 10-2 


Rule. Divide 100 I. by the Parts khet the cd Pr 
4 Mille, the ron of which i is the Anſwer. . K 1 


2 Cent. 


Ex. What . * Cent. when I Gain 4 4. 


e; Oe or 7 5. per 
14 100 99 4 © 100 at 7 
50 * L - 33 : os : 08. 3 4, 33 = ; 7,08 
| 4 * 03.5 04 23 oo 
37 107 00 5 — 9 5 er” 


-» = 


Otherwiſe 4d. 2 being the 3, and 7 d. the 2 of a s. 
Multiply a 100 by the Numerator, and Divide that Pro- 


duck dy the Denominator, according to the firſt Rule, gives 


the Facir, as | 
100 A0 
W A 18 
8) 300 12) 700 


Anſwer 37: + 10 Facit 38 . os ! 68 


V. When the Price is any Nu Number of Pence, under two 
Shilli ings, as, 14, 15, 15, 1 » 22, Pence. 


Rule. Reduce the ſaid Prices either into 2 d. 3 d. 4 d. 6. d. 


Gallons - Buſhels 
2751 at 14 d. per Gal. 373 at £15 0-year Buſh. 


Colle 3 
1200 192507 2 Fences 800) )187;5 3 ences 
Facit _I60 . 29 - 05 facit 23. o8 , oo 


— 


Dozen 


Sect. 4. O Pratice. 21 


297 at 16 d. per Dozen 736 at 18 d. per Pair 
e | 


— | „ 
30) % 4% 2s . » 
Anſw. 19.16 . Facit 353. 4 . $: 
L. Ell « 22 6. per El 
715 at 21 d. per l. 917 es 
7 
80) $gools 126) 25 
Facit 62. 11.3 e . 24 . 0 02 


For 13. 17, and 19 pence. 


Rule. Multiply the Given Number by the ſaid Pence, (as 
Taught in Multiplicatim_) which Product dividing by 12 and 20, 
gives the fait. 


Examples. 
= of Goes, of 17 d. 1. 479 Ells of Lang Cloth, at 19 d. 
463 479 
17 19 
e 9101 
"655.11 20) 758 > ok. 
Anſw. 32.15.11 37. 18.5 


— — — — — — — 


VIII. If any of che laſt foregoing Prices had Rags 
annext, 


Rule. Then take Parts for the Pence 'end Farthings above « 
Shilling, out of a Shilling, which added 4 the Given Num- 
ber, the total u the Anſwer in Shillings; 


Ze, What do 1 ſpend l. ame, at 15 4 f. 6 10 
6 N D 


— 


305 


22 Practice. Seck. 4. 
36s Days at 19 4.4 eich 365 Days at 16 4. 4 per Day. 


Si x re at fo "ge 
1441 182,06 © _ + + 182. 66 
„„ ek 
 20)5if . or . 2 | 2'9) 570 . 03. 4 
— 29. 13 .01.4 28.10, 03 ;4 


TX. If the Price is any Even Number of Shilling, as, 2 
6, 8, 12, 14, 16, 18, 22, Se. 125 gies hs 


Rule. Multiply the Given Number by the helf of the Price, 
ſetting the Double of the Unite Figure for Shillings. 


Ex. What come 375 Tards of Broad-Cloth to, at 18 s, or 
22 4. per Tard 2 | 4 


BIG WARS. 5 278; 2:22 4..." Sor A Ner- 

. 11 by's wo 18 
1. 2 3 Ale 0 e JC» 
— 3 436. a i 4 cond Chapter. 


X. When the Price is an Odd Number of Shillings, 
Rule. Multiply the Given Number by the ſaid Shillings, Di- 


viding the Product by 20, | | 
x. What ęome 298 Small Groſs, togt 13 c. or 17 s. per Groſs? 


— 


795 at 136. e 17. 
| 3 | 17 
517. 68 $78 12 


n Or rather according to Mr. Kerſeys Sth Head, in the Rule 

Xl. When the Price is Shillings and Pence, and ſuch Shil- 

Tings and Pence are the ſame Figure, 14 
Rule, 2 the Given Quantity by the Shillings, taking 


always the 4... of the Product for the Pence, the total of which 
. Sviding by 20, gives the Anſwer in Pounds Ex. 


5 


? 


Sect. 3. Of Practice. 23 


Ex. What come 731 Ells of Elend u two, at 7 4.7 d. * 11 


6. 11 d. per EI? 4. 4 
731 Ellsat 7 s. 7 d. Fr Ells at 11 4. 11 d. 
** > 1 
+;) 1 45) 8og |. , 
426 2 ä 570. 0 1 
ale) $5413 + 0: . OS 2lo) 87111 - OI 
#77 - 922 3 - 05 ) 435 + 1 . of 


XII. When the Price is between one Pound and two, 


Rule, Work after the manner of the 8th Rule, i. e. only for 
the Money above 4 Pound, Oy thereto the Given Quantity. 


Ex. What come 224 . of Cocheneal to, at 27 8. 6 d. per I. 


J. But the Price being = & a J. work, viz. 


LF, 

5 43) 224 224 

2.6 5) 5 8) 2464 
3 308 Anſwer 
308 


XIII. When the Price hath a Frattion annext, 


Rule, Work for the Pence according to the foregoing Rules, 
and for the Fraction, either value it as 22 in the firſt 
Rule e Or if an Aliquot part of the Money foregoing, take ſuch 
part for it. 


Ex. (I.) What come 479 J. of Tobacco to, at 22 d. 4 per l. 


479 
11 479 
12lo) $2619 | | Ks 
"43 - i... 8) 1437 
. pl 4 «+ I2) 179 T 
Anſwer 47 13 5 G0 5 4 14. 11. 4 


Ex. (2:) How much Sterling for 7439 French Crowns Ex- 
change, at 55 Pence + per Crown? 7439 


619 8. 04 
154 . 19 07 
19 .. 07 ..05 . 4 
— . 2. 10 % Sterling 


II. Of the G—_ Quantity, 
I. When it hath Odd Weight or Meaſure added, 


© Rule, Value the whole Number as before Directed, then tale 
Parts for ſuch Odd Weight or Meaſure out of an Integer; Divi. 
ling the Given Price by ſuch Parts, the total of which added to 
the value of . the whele Number gives the amount. | 


Ex. What come gg C. 2 9. 18 J. to, at 105. 4 d. Hundred? 


254 
2 
147. oo 
4 . 18 
09 « C9 . & 


152 , Og. 09 09 * 


U. When the Given Number is not of the ſame Name with 
the Integer on which the Price is, 


Rule, It muſt be reduc d into the ſame according to the TY 
of Redufion. a 


Ex. what c come 49 Thouſand 101. 11 oz. of Silk do, at 
to, at 17 C. 4 d. per Hundred? 2 5. @ d. per Ox. 


490 hs | 10. 11 
9 16 


— ; — 
I . 0 | 3)171 | 
16 06 OP s7 Anſw. 22 l. 16 s. 
$24 +13 0 2238 
III. When 


4. Sect. 4. Of -Pratfice, - 25 
. III. When ic hath a Fraction annexes, 


Rule. Value the whole Number according ta the Rules aforegi- 
ing; and fer the Fraction, Multiply the Price by the Numerator, 
and that Produdt divided by the Denominator, gives the value of 
the Fraction, which added to the value of the whole Number , 


gives the Anſwer. 
Ex. What come 372 Ells + of Bag Rolland to, at 5 5. 10 d. 
Re SOL i 14.975 3 $0 
3 93 3 
| 1353.10 _ $)17! 06 / 
rhe * 9700mMm: 3 .C. a | . 3 66 
; .. Hhetide 


IV. When the Given Quantity is of Leſs Denomination than 
22 that on which the Price is Given 


Rule. Take parte for the Leſs Name out of the Greater, 
dividing the Price by {uch parts. * 


Ex. At 7 I. 10 f. per How much 2 Gallon, at 38 5. 


7 un, what per Barrel ? 3 d. per Hogftead ? 
7 ZL. , 9 38-8 
" Anſw. 1 . ol 13. „ 


—ͤkñk Z Pꝓꝗ — 


Anſw. „ 


What come a Cheſhire Cheeſe to At 19 J. 7 5.8 d. Hun- 
weight 44 J. at 37 5.9 d. Hundred? dred,how much a Pennd? 


437 +9 as 0 E 1. 4b 
e 
489842 - 2 1 2 6 1 

ann. 1 „ 1 ee 


— 


Anſw. © + 03.05 - + 


26 of Prubtive. Sed. * 


niir 


The Quantities of Particular Goods in Whate 
Ws Thute, | found in tht Book of Rates, 


with C ariſe and Ready. u ways ij C caſting a 
the ſame. d 


I. Go6ds Sold by sir-Score to the Efündred. 
Lamb- skins, Barlings, Balks, Great, Middle, and Small; 

— Pipe-Boards, Bow Staves, Capraverts; Deal- 

Boar Spars of all Sorts, Cod, Cole, Ling; and al Sorts 

of — Fifh, with many: Sorts of Linen, vx. Hamborough, | 

Sleecia, Iriſh, Muſcovy, Weſtphalia, Hannover, G. 
To Caſt up Goods of this Quantity, 


. Rule; Tate half the Pence of the Price of one; which s 
you the Value of tp in Pounds, ShUlings, &c.. - | yu | 


0 M1 EY being the 4 of a l. Sterling. 
Ex. What come 120 Elis of Canvas to, at 5d. 4 ber Ell? 


2 2 5 
5. ied Anſwer * 1 7 


Er. (2. 47 . per Hundred n ho much 


each? 
OH "7 Anſwer TY 1 


. B. That you eſteem eyery Penny that Remains. (im the 
Eirſt Example) as 20 s. and every 20 4. a5 one Pen, (in 
the Second.) As 
In Example, the Firſt there Remains one Penxy, Which 
Given 


reckoning 20,5; and ach Ring the Half-penny 
ich 8 by 


De 


=_ — Y A £ 

— A > TR 

* _ 23 — * 
. — 2 f 


— — my 


Price for 10 6. both which 30s. wh 
2, gives r$,s. and ſo the Ailfwer 1s found to be 2 1. 13 4. 


II. Goods Sold by the Thouſand, are 


— 
LS 


| 
| 
| 
: 
: 
| 
3 

4 
| 
| 


— — 


Paſte-Boards for Books, Tennis-Balls, Limons, Oranges, 
Teazels, Flanders Paying and Pan-Tyies, Lantecn- Horns, Barrel- 
Hoops, 


— — ———— , > 8 
<4 ** —— — ap 


on On a. a ina 


— * — — — - 
— 
. 


Hoops, : me Boards, 
— Yards of Liſt 
To Caſt up Goods of this Quantity, 


Rule, Multiply the Pence that one cofts by go, wy the Pro- 
duet divided » Aw gfves the Value of a Thouſand 


—= being the 4+ or or *4 of 207 1 2 


Of Practice. 
we Lamperts, Squirrel- Skins, % 


= 

I; Ex. (1!) What come 100% of Flanders Tyles to, at 3 d. each, 

al- ili 0 | 

. 50 

h, 12) 150 

Anſwer J. 12 10 | | 

55 ,. ne toft 11 J. 5 4. what | 
11 . 05. ? | 

| 5 

2 "gy 1315 + d 
2. * per Skin. 


Il. Goods Sold by the Great Groſs, containing 
12 Small Groſs, or 144 Dozen, vix. 


Buttons of Metal, Glaſs, Thread, Silk, or Hair, Beads of 
Bone, Box, Glaſs er Wood, Cap-Hooks, Cheſs-men, Te- 
— Combs of Licht or Box-Wood, Thread or Silk 
Points, Bong Cards, Cc. 


Goods of this Quantity are Caſt up, . | 
Rule, Multiply the Pence of the Price of one Dozen by 3, and 


Divide the Produft by. 3, gives the Value of a Great Groſs in 
Poutds, &c. 


144 
24 being the + of « Found Sreling: 


Pd 


28 Of P rattice. Sect, 4. 


Ex. (I.) What come a Gr 
2 72 Wen eat Groſs of Silk . to, at 


_— 


3 
3 


5) 25 I Anſwrer 5 1. 3 24. 
* 


(2.) What o come I Dozen wo, when a Great Groſs 


coſt 7 1.8 s. - 


7 «8 


3 
9 37. © Anſwer 11. TE 
12. 4 


1V. Goods Sold by the SmaltGroſs. bY 12 dex. VIZ. 


Tobacco and pepper Boxes, Neſt and Tinder-Boxes, 
Buckles of ſome Sorts, Waſh-Balls, Ink-horns, Bodkins, ſe⸗ 
veral Sorte of Knives, Comb- Caſes, Ce. 


Goods of this Quantity may be Caſt up by the laſt pre. 
cceding Rule, ſeeing there are as many particulars i ina 
Groſs, as Dozens in a Great one, 


V. Goods Sold by Five-Score to the Hundred. 


© Annotto, Capers, Saflower, Thrums, Ginger, Cloves, In- 

dico, Croſs-Bow- Thread, Pack- Thread, Kids or Goats-Hair, 

Quick-Silver, Cotton- Wool, Eugliſb Hard Wax, Braſs and 

Lacin Work, as Cha Fng-Diſhes, A, wen" + Ce. 
To caſt up which Gods, 


Rule. Multiply the Pence of the Price of one J. Wei, be $ 
eviding the Predutt by 12. 5 a * ; 
100 


240 being the A of a1. - 


_ ( 1.) What come too Weight of China Roots to at rs a, 
Per 
15 


3 
1 "yy Anſwer 51. 34 
is. 3 


at 


ſs 


Sect. Vèèè(e Practice. 29 
\ 


Ex. 2. What comes 1 Pound to, when 100 Pound coſt 
141, 15 Ss 
75 y * 3 

14. 15 
„ 

5) 177 . 00 | 

Anſwer 35 . } or 25. 11d. 4 


To Value Goods ſold by the common Hundred of 112 Pound 
to the Hundred. 


Rule. Multiply the Pence that one Pound coſts by 7, and the 
Product divide by 15, or multiply by 14 and divide by 30 gives 
the Value 348, being the 4F or 17 of 4 Pound. 


Ex. 1. What comes a Hundred weight to, at 8 d. 3 per 
Pound ? 3.4 p 


15) 61+42 4. 
$ > 8. % 


Ex. 2. At ꝙ l. per Hundred what comes 1 Pound? 


To caſt up Goods of this Quantity in mind, ſee Mr. Xers 
ſey's 18th Rule of the 2d Chapter. CI | 

Now if it be further required to know what any Number 
(not exceeding 5 Score) of the aforeſaid Quantities in wholeſale 
Trade (or any other) amount to at any Rate, the moſt 
practical and eaſieſt Way is by the following Rule. 


Rule. Multiply the Price of one by the Parts of the given 


| Quantity (as taxght in Multiplication.) 


C Ex1ms 


Sect. IV. 


Jo Practice. 
Examples. 
What comes 12 C. 1 at At 45. 7 d. 1. per Groſs, 
71. 115. 8 d, per Hundred? what comes 46 Groſs ? 
7 "SP: : 8 4 0 7 0 4 
8 12 . 4 3 
91. 00. 0 23 . 01 . 4 
2110 
94 . 15 . 10 -r 
O04 . O7 » FX 


What comes 2900 to, at 
21, 145. 7d. per Hundred? 


2. 14 . 07 


3 


-- 


6,03 +109 
10 


81. 


17 . C 
2 14. 07 


— 


79 0 «38 


10. . 12 09 « © 


per Hundred. 


19 07 
IL 


30 . 15 05 


3 


32 68 . 03 


33 Hundred at 19 s. 74 


If inftead of knowing the Value or Worth of Goods at a 


rertaia Price, It be required to know what Quantity of Goods 
can be Bought for a certain Sum of Money. 
If the Price be even Shillings, 


Rule. Aid 4 Cypher to the Pounds, and divide by 4 the Price, 


Ex. 1. How man 
at 6s. per 1b? 


02. 


ara. 


Anſwer, Ib. 1596 . 10. 10. 3. 


y 1b, oz. and drams, can I buy for 479 J. 


Ex. 2. At 8 5.per Tard, how many Yards, Quarters and Nails 


can I buy for 315 J? 
4) 3150_ 
787 . 3 


Tards 
Anſw, 787.2 


Quarterss 


At 


Sect. IV. Practice. 31 
At 145. . 34. per Yard how much per Ell? Add 4 part. 
4) 14 « 3 
' 3. Q's 
Anſw. 17 9. + 
What coſt 1 Pound when 3 coſt 16s . 8 47 Add 3 the priee. 


16 . 8 
8.4 
Anſw. 25 „ O 


What comes 47 Pound to, when 4 coſt 6 d. i.e. 8 d. per Pound ? 


310) 417 
Anſw. 1. 11 . 4 


How much can I buy for 11 d. when 24 1b. 11 0z.{coft 1137 
12) 24 + It dr. 


Anſwer 2 . 00. 14 4. 
If 2240 Yards coft 57 J. what is that per Yard? 


t1) 57 4. 
Anſwer 5 2. 1. 


Here I divide 57 J. by 11, ſeeing there is the like reaſon 
between 11 and 57, as there would have been between 220 
and 1140, the Product of 57 by 20. 


- C 2 SEC T. 


Sect. V. 
SECTION. v. 


Of Simple INTEREST. 


* O find the Intereſt of any Sum at any Rate, for any 
Time given. | 


I. By Months. 


In this the Tear is taken as containing 12 Months of. 20 
Days each; which wants , ++ of a Day, and therefore the 
preciſe Intereſt cannot be found by this method. oy 

Yet becauſe tis ſo much in uſe among Traders, ſo little 
differing from truth, and ſo ready in operation, 1 ſhall give 
three ſeveral ways of performing it. 


The Firſt and uſual Way. 

Rule, Multiply the Principle by the ; of Intereſt per 
Cent per Annum, and the Product (caſting off two Figures 
on the right Hand) is the Intereſt for a Tear: From whence tis 
found for any Time required. 


Ex. 1. What is the Intereſt of 4791. 18%. for 2 Years, 
at 41. 2. per Cent. per Annum? \ 


479 - 18 
4 
1919 . 12 
239 · 19 
21159 «+» IL 
20 
1191 | 
12 „ 
10092 1. 10. 4 
41 2 
3658 Auſw. 43 + 03 . 09 « 4 


Ex. 2, 


Sea. V. | Simple Intereſt. 32 


Ex. 2. At 6 per Cent. per Annum, what is the Intereſt of 
5711; 15 5s. for 8 Months? 


. 


$73 485;> *; 1 & 
8 2861 24. 06,01 
3420. 10 23 17 . 03. 00. 4 
20 F 5 . 14. 04-0 
6 10 Anſw. 22 . 17. 04+ 5 
[12 
1120 


Note, By this Rule, Brozkage, Commiſſion, Proviſion, Stor age, 
Inſurance, &c. are wrought, having no reſpett to Time. 

Ex. 1, Unto what comes the Commiſſion of 2591, 17 5 
114.39 at 24 per Cent. | 


259. 17 . 11 . 4 
2 


— — — — 


519. 15 . 11. o 
129. 18 11 4 
I 


6'49 . 14 « 10 


Ex. 2. At 14 per cent. what comes the Broakage of 198 J. 
115, 7 4.? 


4] 198 . 11. 7 


12 Anſw. 21. 95. 7 d. 1 
14 | 


34 Simple Intereſt. Sect. V. 
- But Queſtions of this nature are more coniely and Ne 
w by this 


Rule, Divide the given Sum by the Ali part that the Rate 
the Commiſſion or Broakage, &c. 4. F oO l. As for In- 
„ in the laſt Examples. 


Ex. 1. The Commiſſion being 24 * which is the goth 
part of 1001, Therefore 


410) 25]9 1. 17 5. 11 . 4. 
Anſw. 6. * 4. 


Ex. 2. The Broabage being 14 per Cent. which is the 8oth 
part of 1007. Therefore 


$0) 1918 J. 115. 74. 
Anſw. 2 . 09 +07 « . 


. The Second way. 


Rule, Multiply the Principle, by the Inereft of 100 l. for the 
Time required, and the Product ( 12 iking 9 two yes on the 
Right-band) is the Anſwer. 


Ex. 1. What is the Intereſt of 479 I. 18 s, for two Years, 
at 41 per Cent. per Ann.? 


The Intereſt of 1001, for two Years, at 44 per Cent. is 
91. Therefore * * 


479 s 3 


15 — 


9.84 | | : 


3135 3 Anſw, 43 l, 935. 09 d. 4. 


Sect. V. Simple Intereſt. 35 
Ex. What is the intereſt of 571 1. 15 5. for 8 Months, at 
6 per Cent, per Annum? | 
The Intereſt of 1001. for 8 Months, at 6 per Cent. is 4h. 
Therefore | | 


571 J. 155; 


Anſw. 221. 17 5. 04 4. 4. 


« Note, If it be for 3 Months, at ; per Cent. per Aunum, 
then you need only add 4 of the Principle to it ſelf, working as 
before directed, c. 

The Third way. 


Co 


| Rule, Since the Intereſt of any Principle, 


51. \ 12 
at 4 per Cent. for - 10% Months, 
+ 15 
| ; 20 
is juſt ſo many billings as it bath Pounds, Therefore 


(1) What is 3791. 15 5. for 12 Months, at 5 per Cent? 
(2) What is 416 J. 12 5. 6 d. for 10 Months, at 6 per Cent ? 


210) 3749. 15 210 416, 12. 64. 
Anſw. 18.19 . 9 Anſw. 20.16 73. 


(3) What is 427 J. 13 5. 9d. for 20 Months, at 3 per C] 
(4) What is 927 J. 115, 3 d. for 15 Months at 4 per Cent? 


210) 4.1.9 2092 11:3 
Anſw. 21 7.81. | | Anſw. 46 7 7.61. 


_ C 4 ; Hence, 


Hence, To find the Inereſt of a given Principle, for any 
other Time, ; . 0 4 « 0 ; 


= F Rule, Take parts, for the Time required, out of the Time af- 
xc d. | | F 


a . 
— 


Thus, If the Intereſt of 379 I. 15 s. for 12 Months, at 5 
per Cent. is ſo many Shillings, then for 6 Months it is the + 
of ſo many Shillings, or. ſo many Six-pences; and for 4 
—_ the 3 of it, or ſo many Groats, as the Principle hath 
P ounds. 2 ; 

Ex. 1, What is the Intereſt of 2791. 11's,: for 4 Months 
at 5 per Cent? 1 


— — ——— — — 
— * 
” 
* 


” 


„ 


210 2719 . 11 
3) 13 + 19 - 63, 
Anſw. 4 . 13 . 2 


Ex, 2. What is the Intereſt of 197 J. 11 s. for 2 Months, 
at 6 per Cem? , | 
. $lo) %% 22:55:11 9 
55 9 „17 62. 
Anſw. 1 . 19 . 6 


Cent? | | "I 


2[0) 4911 . 17. 10 
3) 24 11. 0 f,, 
Anſw. 8 3.113. 


Ex. 4. What is 279 J. 11s. 8 4. for 71 Months, at 4 per Cent. 


2J00 27911. 8 
2) 13.19. 7 
Anſw. &. 19 9 3. 


For what odd Money is adjoyn d to the Principle, value 8 
very 20 5. as 12 d. and lefler Sums in proportion, 


* 


II. 


S © Simple dne, 35 
wc ee 
II. Intereſt for Days. 


To find the exact number of Days, between any two given 
Times, Without any Booł or Table. | 
| This is done, by carrying in Memory that old Diſtich, vi. 


Thirty Days hath September, April, Fune and November. 
February hath 28 alone; each of the reſt hath Thirty one. 


And according to this reckoning the Year contains 365 
Days ; therefore, for Inftance, 
To find the number of 24s between the 7th of une 1701, 
and the 15th of September 1703. Say thus, 


365 
2 


| From the 7th of une 1701 to the 7th of ue 1703 is 730 
or two Years. 4 

From the 7th of ꝓune 1702 to the end of the ſame Month 

| om : 

rben ing . 


From which, to the 15th of September, is -— — 15 


So that from łhe 7th of une 1701, to the 15th 
of September £702, is X 5 Days 830 
Note, That 1 Day muſt be added to every 4 Tears contain d in 
the Time. For every fourth Year, being Leap-year, February 
hath then 29 Days. | 
After this manner may any number of Days, even to +4 
or 4 of a Day, be exactly and readily found. Now 
To find the Intereſt of any Sum, at any Rate, for any num- 
ber of Days, obſerve theſe two General ways. 
q | 


Firft Rule, Multiply the Pence of the Principle by the number of 
Days, and the Produtt by the Rate of Intereſt for a Dividend, 
which divide by 36500, the Quotient is the Anſwer in Pence. 
Otherwiſe, Take the Product of the Pence of the Principle 
Multiply'd by the Days, for 4 Dividend, and the Quotient 
36500, divided by the Rate of Intereſt, for 4 Diviſor, and the 
Luotiem of that Diviſion is the Anſwer, | 


E. 


46258 
PIE | 820. 
* 1387749 ' 
| 370064 
TR 


365100) 1919707100 (5259 
984) © 438 +3 
2170 TY 21.18 0 3 Anſw. 
3457 n 
17200 


Days at 5 per Cent. per mum? 20 
- | 233854 
/ I2 

| 

| 


Ex.2. What comes the Intereſt of 3111. 13 % 44, for 315 | 


| Days at 6 per Cent. per Annum 20 K 
| 6233 
12 


74800 
315 
1122000 
224400 Rk 
6033) 23562000 (3822 
352130 3229 
44660 16. 249 1 
20790 | 
2541 


Snow, is. 


Rule, Multiply the Pence in the. given Principle, by the num- 
ber of Days, divide the Produſt always by 7300, and the Quo- 
tient is the Intereſt, in Pence, of tbat Principle, for that Time, 
a 5 per Cent. per Annum. ö 


38 Simple "Intereſt, Sect. VE 
Ex. 1. What comes the Inteneſt of 192 J. 14 5, 10. for 830 


The ſecond, which Ir c ived from my Friend Mr. Ralph 


Thus 


Set. M. — Simple Intergft. 39 


Thus the Intereſt of 192]. 14s. 104. for 830 d. at 5 per 
3854 
12 


46258 
820 


1387749 _ 
370064 
73/00) 33294140 (5259 Intereſt in Pence 
bg... at 5 per Cent. 
434_ 


UE 891 8 
34 


4 


Whence, To find the Intereſt of the ſame Principle, for the 
ſame Time, at the Rate of 3, 4, 6, 7, &c. per cem. — 
Add ſo many Fifths as the Rate of Intereſt exceeds 5; Or Sub- 
tra ſo-many Fifths as it is leſs than 3. 

The Fifths of any Number is readily found, by Multiplying 
double the Numerator, cutting off Seas Figure of the Produ8. 

Becauſe ſo many Fiftbs of any Number is the ſame with 
twice ſo many JIentbs of that Number. | 

Now 5259 d. being the Intereft of 1921. 14s. 10d. for 
830 Days, at 5 per Cent. (as in the laft Precedent ) let it be 
required, to know the Intereft of the ſame Principle, for the 
ſame time, at any other Rate, ſuppoſe 3, 41, or 6 per Cem. 
per Annum, then, viz. | | | 

\ 


$259 
4 


Ex. 1. 18, or J, being ſubtrafted refs 2103 .6 
The Intereſt likewiſe in Pence, at 3 per Cent, 3155-4 
1 * | 


Ex. 2. 


4 Smh Ire. $S@& VI 


Ex, 2. One Tenth ſubtrated, reſts the I «9 
Intereſt at 41 * Cem. — 9 Hl . 4733 «1 
| — 5259 
Ex. 3. 18, or 3, being added, gives 1051 . 8 
the Intereſt at 6 per Cent. 6311. 


And the like for any other Rate whatever. 
J PH, 1 
Of Exchequer Notes and Tallies. 


Chequer Notes of five and twenty Pound, did formerly 
bear five Farthings, but now a Penny per Day Intereſt. 
Tallies have been at 6, but now at 5 per Cent. per Ann. 


the Intereſt payable every 3 Months. 
Example. Unto what comes the Intereft of two 25 J. Notes 


from the 27 of November 1702 to this Day, being the 4th of 
Fanuary 1704 ? a he 

The Days found, according to the direction given in the 
beginning of this Section, are 403, which at 2 d. per Day In: 
tereſt, is 3 J. 7 5. 2 d. as, viz» 


\ 


12'0) 40/3 
37.2 


Ex. 1. What is the quarterly Intereſt of a Tally, viz. 
Py 2704, ſtruck June 11, 1702 for 579 l. at 6 per 
Cent? | 


2) 579 


ect. VI. | Simple Intereſt. 


1160 Anſw. $1. 135. 8 4. 4 


Ex. 2. What comes the Intereft, until the 10th of How 


ary 1704, of two Tallies, the Number, Principle and Time, 
of whoſe Orders are, viz. 


N'. 3081, from Auguſt 5. 1702, for 9141. 5 . at 6 per 
Cent. per Annum? a I'S; 


19285 
219420 
523 Days. 
658260 
Anſw. 781. 125, 433840 
1097100 
73) 1147566060 (15720 
417 _3144 
575 12718864 * 
1 
— 157'2 
"Ml 78.12 


5 Ne. 579 


2 


5 WW oh VL 


ns $792, fuck aug an men for gg or at 5 per 
Cem. per Annum. 


TABLES 
C 
Simple Intereſt,” 1 


Serving at any Rate for an? 


Time. 


© n A ed 


At 3 per 
Cent. 


———— — 


5000821792 
000184383 
000246575 
000328767 
«200410959 


Intereſt. 
SECTION VI. 


000493150. 


«0005 75342 


«00065 7534 


300739726 
000821918 
000904109 
»CO0986301 
001068493 

001150685 
001232876 
00 1315068 
001397260 
001479452 
001561644 
001643835 


001726027 


001808219 
001890412 
001972602 
002054794 
002136986 


. 002219178 


002301369 
002383561 


002547945 
002630137 
002712328 
02794520 


002876712 
00295 8904 


At 4 per 
Cent. 


o 
ewes 


0001095 89 
.000219178 
000328767 
000438356 
000547945 
000657534 
000767 23 
000876712 
000988301 
01095 890 


- 001205479 


001315068 
001424657 
001534246 
00164383 5 
001753424 
001863013 
001972602 
$ 002082192 


002191781 


002301370 
902410959 
025 20548 
«002620137 
002739726 
«0028492 15 
00295 3904, 
003068493 
003178082 
003287671 
003397260 
003 506849 
003616438 
003726027 
003835616 


003945 205 


— 


Sect. VII. 


At 5 per 


Cent. 


—— — { —ꝶàf— 


000136986 
000273972 
0010959 
000547945 
00068493 
00821918 
-00095 8904. 
001095 890 


001232877 


001369863 
001506849 
001643835 
001780822 
001917808 
002054794 
002191781 
002328757 
002465753 
002602740 
002739726 
002876712 
002013698 
003 150685 
002287671 
003424657 
003561644 
003698630 
003835616 
003972603 
. 004109589 
004246575 
004283561 
0045 205 48 
004657534 
«004794520 
«004931507 
At 6 


— 


— ſ— — — 


— 


wil wel Wd Wd ted bud had hd hd ö 
SY AWD = OD seed 5 


0 
— 
— — — —— — — — —e—6jůßn᷑— 


— 


. 


_ 


At 6 per 


Cent. 


—ͤ—ñ—4— — 


00164383 


«000328767 


«000493150 


000657534 


000821918 
000986301 
ee 
00131506 


801479452 


001643835 
001808219 
001972602 
002136986 


002301370 


002465752 
9002630137 
0027945 20 
00295 8904 
003123287 
003287671 
003452055 
003616438 
003780822 
003945205 
0041095 89 
«004273972 
«004435256 
004602739 
«004767123 
.004931506 
005095 890 
005 260272 
005424657 
005 589041 
005753424 
005917808 


| 
| 
| 
2 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Intereft. 


At 7 per 


Cent. 


500191781 
000383561 
-200575342 

000767123 
00095 8904. 
001150685 
001342466 


001534246 


001726027 
001917808 
002109589 
002301370 
002493150 
002684931 
002876712 
003068493 


003260274 


033452054 
003643835 
003835616 
004027397 
004219178 
904410959 
004602739 
047945 20 
004986301 
005 178082 
005 369863 
005561643 
-005753424 
005945205 

. 006136986 
006328767 

06520547 

005712328 

006904105 

D 


| 


At 8 per 


Cent. 


_— — — - — — — ——_ 


00838356 
72712 


5712 
001095850 


-001345063 
001534246 
001753424 
00 1972603 
002191781 
002410959 
002620137 
002849315 
«003063493 
003287671 
003506849 
003726027 
003945205 
004 164383 
004383561 
004602739 
004821917 
005041095 
005 260272 
005479452 
005698630 
005917808 
006 136986 
006356164 
006575342 
0067945 20 
007043698 
«007232376 
007452054 
0076712323 
00789041 


25 


At 3 


| 


$o | 
2 Cent. 


& 


35 


3 

7 

41 
42 
43 
44, 
45 


46 
47 
8 . 003945206 


003205479 


At 3 per 


803041096 
003123287 


003287671 


| 
| 


003452054 
003534246 
003616438 
003698629 
03780821 
003863013 


004027396 
0041095 89 

004191780 
2 
004356164. 
00443 8355 


004 520547 
004602739 


004684931 
004767123 
004849314 
004931506 


005013698 


,005095 $90 
005 1 7828 2 
005 260272 


Intereſt. 


At 4 per 
Cent. 


004054794 
04 164383 
004273972 
004383561 
004493150 
04602739 
004712328 
004821917 
004931506 
.00504 1095 | 
005 1500 84 
005 260273 
005 269862 
05479452 
005589041 
8 
005 808 21 

005917807 
006027396 
.006 + 36985, 
006246575, 
006356164 
06465753 
006575342 
006684921 
0067945 20 
0690410 
007013698 


005242465 
«005424657 
005506849 
005589041 
005671232 
005753424 
005835616 


007123287 
= 
072424 
007452054 
007561643 
007671232 


} 


5 


| 


At q per 


Cent. 


605068497 


.005205479 
005342466 
005479452 
005616438 
05753424 
00 890411 
07397 
006 164383 
0063201369 
006438356 
575342 
006712329 
006849315 
06986301 
007123287 
007260274 
07397260 
00734246 
007671233 
007808219 
07945205 
008082192 
008219178 
008356164 
008493150 
[008620137 
008767123 
. 008504109 
, 00904 1096 
009 178082 
.009315068 
«009452055 
-009589041 


„ 


007780821 


09726027 


Sect. VII. 
1 


Sect. VII. 
At 6 per 


"Cent. 


,.oo6082191 
| 006246575 


| ,006410959 


006904199 


007232876 
007397259 
007561643 


oo7 890410 


oo8219178 
008383561 
2008547945 
008712328 
,008876712 
«009041095 
09205479 
009369863 
.009534246 
009698629 
oo9863013 
100273297 
010191780 
010356164 
„010520547 
010684931 
110849344 

011013698 
1011178081 
111342465 


| 00637530 | 
006739726 | 


£64940 ok rn þ 


007726027 


0554794 


ot1506849 
| ,C11671232 | 


| Cent. 


| 507093890 
| .007287671 
07479432 
007671233 
007863013 


805246573 
008438336 
1008630137 
008821917 
009013698 
009205479 


1009389041 
ö | 0097808 21 
1009972602 


010356164 


10547945 
010739725 
010931 306 
011123297 
011315068 
011506849 
011698629 
1011890410 
012082191 


«012273972 | 


| 012405753 
012657333 
1012849314 
| 013041095 


oo9 3972660 


013222876 

013424657 

013616437 
9 


[ * 
008328767 
| .008547945 
008767123 
008986301 
009205479 
|: 09474657 
| 09643833 
09863013 
,01008219T 
| .010301369 
810520347 
010739725 
010958904 
011178082 
11397259 
011835616 


| 120 54794 


012273972 
012493150 
012712328 
418226 
0131 50684 
013369862 
| 013599040 
# ,013808219 
0 14027397 
hae +” 
014465752 
014684931 
014904109 


-01 5342465 
013561643 


01 5123297 


At 


b 


CY 


1 


| 
| 
| 
| 
[ 
E: 


Intereſt. 
At 3 per At 4 per | 
Cent. Cent. 


- 


12359555 rope 


112500000 / 1 


$1 50000999 


* 


Sect, VII. 


At 5 per 
Cent. 


0098630173 
010000000 


010136986 


005917808 
.006000000 | .008000000 1 
.oo6082192 008109589 
006164383 * 008219128 
9929 16 Pete e 
006328767 1. o0843835 
06410959 008547945 
ae = N 
86575342 10087671 ·3 
06657534 | 008876712 
ane 1 1 16 
-O©OEB2191 ,009095890 
av 745 HL 4 88 

006986301 f. 0093150 
o07od8493 J. 09424657 
e 009534246 
| 1007232876 009643835 
a gone 9 
007397280 1— 3013 
ende I 
Months. - Momhns. -- 
| .607500006 1 ,010000000 
o 5000000 . |. ,020000C00 
.022500000 |} ,030000000 

Tears, &c.- | -Years, &Cc.- 
.030co0000 *| ,040000000 
.037 500000 | | 050000000 
og 5 | .060000000. 
0 525000 { . 70000000 
.0600 00000 1 .030000000 
67 5000 [ .090000000 
.07 5000000 100000000 
082500000 | + F 1 0000000 
.090000000 1 1 20000000 
«097 500000) / 1 1 30000000 
Io oοοοõο 140000000 


| 


.010273972 
,010410959 
| 010547945 
010684931 
| 010821918 
010958904 
011095890 
011232877 
011369863 
011506349 
011643835 
| -011780822 
011917808 


1 +012054794 


012191781 
012328767 
012465753 
Months. 
012500000 
| . 02 5000000 


.037 500000 
-Years, &C.- 
0 50000000 
062 500000 


137500000 
150000000 
| .162 500000 
«17 5000000 
27 


At 6 per 
Cent. 


011835616 
1200000 0 
012164383 
012328767 
012493150 


012657534 
012821918 


012986301 
013150685 


013315668 


012479452 
013643835 


013808219 


013972602 


| 014136986 


014301370 


014465753 


«014630137 
014794520 
014958904 


--Months--- - 


015 200000 
.020020090 
045 000000 
-Years, &c.- 


.©60000000 


+075 000000 
«099000900 
«105000000 
I 20000000 
«125000000 
. 150000000 
» 165 900000 
180090000 
195000000 
«2 1009@G00 


|| +225000000 


I 


— —— — —— —— _ — 


Intere nt. 


At 7 per 
Cent. 


013808218 
.014090000 
014191781 
014383561 
014575342 
014767123 
14958904 
015150685 
015342466 
015534246 
015726027 
015917808 
016109589 
016201379 
016493150 
616684931 
016876712 
017068492 
017260274 
017452054 
---Months--- 
.017500000 
035000000 
05 2500000 
-Years, &C,- 


e 
2 22 


— 


—— — — — — — — — — 


At 8 per 
Cent. 
015730821 


. 016000000 


016219178 
016438358 
016657534 
016876712 
017095 890 


017315068 


017534245 
017753424 
017972603 
018191781 
018410959 
018630137 
018849315 
019068493 
019287671 
019505849 
019726027 
019945205 
Months 
»020000000 
«040000000 
.060000000 
-Years, &c.- 
.080000000 
» 100000000 
120000 


49 


150090000 


«1800090900 
+ 200000000 
«2200320000 
«240990000 


» 2 2 ©020000Q 


«280002000 
30000 D οοο 


Expli. 


= 

— 9 
| 
| 
| 
[ 
[ 
, 
| 
| 
| 
| 
| 


. 
— 22" nt K O-: ü U— — 


—_ Inrere#. Sect. VII. 


Explicat ion. 


The firſt Colume of every Page being Time, againſt it 
ſtands the Intereſt of one Pound for that Time, at the Rate 
per Cent. ſpecify d on the top of the Colume, and at the ſame 
View you have the Intereſt of 101. 100 J. 1000 J. and all in one 
Line. Let the Intereft of 500 J. for 73 Days at 5 per Cen. 
be required; turn to 73 Days and againft that, under the 
Rate of 5 per Cent. it appears that 


J. | „ 

Z is 010 or 2 4 
10 1s 10 or - 02.040 
100 is 100 or- 1. 00. 0. o 

111 or 1. 02. 2. 4 


So that one Pound after that manner being found to be the 
Intereſt of an 1001. at 5 per Cent. per Annum for 73 Days, 
5 times that Mony, to wit, 5 1. muſt therefore be the Intereſt 
of 5001. Again, If the Intereft of 111 J. at the ſame Rate 
and for the ſame Time were required; take the total of the 
above Sums for an Anſwer, being 1.11 or 1 J. 2s. 24.4. 
So that let the given Principle be what number of Pounds, 
Shillings and Pence it will, it may be either taken in Parts as 
111. J above, or by multiplying the Intereſt of one Pound by 
the given Principle; ſo that no Sum at any of the inſerted Rates 
or Time can require more than one Multiplication. And al- 
tho' this is Calculated only for 3 Years 4. beyond which Time 


_ ſimple Intereft ſeldom happens, yet the Intereft from thence 


for any longer Time may as caſtly and readily be found, vie 


Sect. VII. Intereſt. "= 


Ex. 1. Unto what amounts the Inteveft of 791: 15 . for 
6 Years 4 and 73 Days, at 6 per Cent per Annum. 


PP 


. Tears. 


22⁰ the Intereſt of 3 * 


„210 3 1 
012 one Pound 645 73 Days. 


402 the Intereſt of one Pound at the given Rate 
and Time, which multiply'd by the Princi- 
ple, produces the Anſwer. | 


79 +75 
+402 


15950 
I 


2388... > 
32,05950 4uſ. 321. 015, 24. + 


_ Likewiſe may the Intereſt of any Sum at any other Rate 
per Cent. whatſoever, be readily found according to the Di- 
rections in the laſt Head in the Rule of Intereft for Days. 


Ex. 2. What comes the Intereſt of 432 J. 105. for 1 Year 
4 at 41. 4. per Cent. per Annum « 


Firſt take the Intereſt of one Pound for the 


Siren Time at 5 per Cent. per Annum, which is 0 


25 
From which Subtracting one Tenth r 
gives the Intereſt of one Pound at 4 per Cm. 5625 


Multiply'd by the given Principle 432,5 
28125 
11250 
16875 
22500 


Anſwer 241, 0656. 0544 24328125 


D4 . SECT: 


— — — . eee tt ho Ray Sea not r a 


—_ | See 


SECTION vin. 


EXCHANGE. 


1. IN London, and throughout England, Accompts are kept 

in Pounds, Shillings and Pence Sterling, and are caſt up 
as Flemiſh and French Money are, by 12 and 20, and it Ex- 
changes with all places by Pence, i. e. giving ſo many pence 


Sterling for the Pieces on which the Exchange is made, 
except 


1. Portugal, and with it in Shillings and Pence, on their 


Milrea. 


2. Antwerp, Hamborough,&c. Countries bordering upon Han- 
ders and Holland, and with them by the Pound of 20 s. Sterling. 
3. Ireland, and with it by the hundred pound. 


II. The, principle Places where the courſe of Exchange is 
ſetled, and in what Denomination they Exchange with London, 
you may find in the 3d Chapter of Mr.Xer/y's Appendix; but 


the places to which there is a more conſtant courſe of Ex- 


change from London, are | 
In Tah, 


Genoa, Legorn, Venice, &c. | 

- Genoa and Legorn exchange with London by the Dollar, or 
piece of Eight, Venice by the Ducat. | 

Genoa and Legorn keep their Accompts in Livres, Solz and 
Deniers, 5 Livres a piece of Eight at Genoa, and 6 at Legorn. 


The Par of the Dollar, or piece of Eight, with London is 
54 d. Sterling. | | 


In 


Sect. VIII. | Exchange. 53 
In Spain. 


Madrid, Cates, Bilbo, &c. 
Exchange alfo by the piece of Eight. 
The Par being the ſame as Genoa and Legorn. 


Portugal. 3 


Lisbon and Oporto, &c. 
Exchange on the Milrea. 
The Par about 6 s. 8 d. 1 Sterling. 


In France. 


Paris, Lyons and Roven 
Exchange by the Crown. 
But keep their Accompts in Livres, Selz and Deniers, 


12 Denier I Sol. 
20 Solz makes < 1 Livre 
3 Livres 1 Crown 


The Par of the French Crown with Tondon is 4s. 64. 
Sterling. | 


In the Netherlands. 


Antwerp, Bruſſels, Amſterdam, Rotterdam, Hamborough, &c. 

Exchange with London by Shillings and Pence Flemiſh. 
Accompts are in theſe places kept in Flemiſh Pounds, Shil- 
lings and Pence, by ſome in Guilders, Stivers and P ennicks. 
The Flemiſh Pounds, Shillings and Pence, are divided as our 
ney; WF one Pound into 20 5. and one Shilling into 12.4, 
But, "LL ; | 


change, taking parts fort 


Pound, dividing ibe given Crowns by thoſe Parts, and the Total of 
which 1s tbe Anſwer. © | * 


54 


16 Pennicks, \ 


Stirre 19f os. 14. 

6 Stivres, Flemiſh Shilling | 0:7; 
20 Stivres, | Guilder -- Bf 2.::0:0 
6 Guilders, 5 one 3 Flemiſh Pound þ f J 12 : 0: © 
30 Stivres, ö | Common Dol, f =! 3:0 20 
50 Stivxes, Specie Dollar | — $2030 
63 'Stivres, [ Duccatoon 13162121 


The Par between the Flemiſh Pound and Pound Sterling, 
is 335 4d. But the courſe of Exchange may, and doth 
vary ſome Shillings. e 

In the Arithmetical part, or caſting up of Exchanges, I 
ſhall only inſtance in thoſe with France and Flanders; for as 
London exchanges with France by the Pence, ſo it doth with all 
places in Spain and Italy; and as it exchanges with Flanders, at 
Bruſſels and Antwerp, ſo it doth with Germany and Holland, at 
Hamborough and Amſterdam, &c. by the Pound Sterling, ſor their 
Flemiſb Shillings and Pence. RE | 


Of French Exchange. 


| The moſt common ways of caſting theſe up are two, vi. 


Rules, Either 9 given Crowns by the Pence of Ex- 
Farthings;, (if any be) otherwiſe, 


Take the aliquot Parts for the Pence of the Exchange aut of 4 


Ex. How much Sterling muſt I pay here to receive in France 


#79 Crowns, Exchange at 52 4. Sterling per Croun. 


4% 


+ | Set. VIII. Exchange. 55 


45% 4} 479 Crowns 479 Crowns 
4 1% 95 5 16 $2 
7T:19:8 958 
103: 15: 8 2395 
12) 24988 
2/0) 2075 8 
1031528 


So that all Exchanges made with London, upon the Ducat, 
Dollar, Duccatoon, Florence, Milrea, Oc. are wrought after 
the ſame manner, and are no more than ſo many ſeveral 
Queſtions in the Rule of Three, or of Practice; for if the 
above Crowns were Ells, Wc. you muſt pay as much for them 
at ſuch a price, as Sterling, for ſo many Crowns at ſuch Ex- 
change. If the Exchange is at ſo many Pence and a Fraction 
82 ſee my ſecond Example of the 13th Rule in 

ractice. 


Of Flemiſh Exchange. 


Firſt, To reduce Sterling into Flemiſh. 


Rule, Take the Aliquot parts for what the Rate of the Exchange 
is above 4 Pound, dividing the given Sterling by the ſaid Parts, 
the total of which, with the given Sterling, is the Flemiſh Money. 


Ex. 1. One in Antwerp delivering Money by Exchange fag 
London at 35 s. 6d. Flemiſh per pound Sterling, how muck 
muſt he pay there to receive here 597 1. Sterling ? | 


105. F 392 

5 1 298: 10 

618 149 : og 
| 14 : 18 : 6 . 
Anſwer J. 1059 f 13 : 6 Flemiſh. 


Ex. 2. 


36 Exchange. Sect. VIII. || « 


Ex. 2. A Merchant at Rotterdam hath a Bill drawn on him 

for the value of 673 J. 16s. 8 d. Sterling, Exchange at 
| 33 8. 44% Flemiſh per pound Sterling, how much muſt he pay | 
ere: N 0 g 4 : © / ; x: | 


| | 105. x 673: 16:8 
|| * 3246 32356: 18: 4 
| 55 — 7 023 3.55 
5 Anſwer 11221, 15. 14.7 Flemiſh 1123: 01: 14 


Secondly, To reduce Sterling into Guilders. | n 5 


Rule, Reduct the Sterlin imo Flemiſh by the oregoi ule; 
which Flemiſh Money whe, Fo by 6. ; Joregoing 


| Ex. If 397 J. 155. Sterlirg, Exchange at 34 5. 8 4. Flemiſh 

per pound Sterling, were remitted to Amſterdam, how many 
Guilders, Stivers, Oc. may be received at the ſaid Rate of 
Exchange ? | 


1 _ 
b | 2 397 15 ö 
. 4 ; 198: 17: 06 
: W334. 4.00 
'13 05 2 O2 
689 : 08: 08 

6 


-. 
— Renee we - - 2 


| Guilders. Stivers 7 =. 
Anſw. 4126 3 12 4136: 12: 09 


Thirdly, To Reduce Flemiſh into Sterling, 


Pences, three Pences, Groats or Six-p:uces, &c. which make a Di- 
vidend, then Reduce the Rate of Exchange into the ſame, which 
take jor @ Diviſor, and the Quote of that Diviſion will be the 
Anſwer in Pouuds Sterling, the Remainder being valued according 


to Mr. Wingate's 5th Rule of the ih Chapter, 


| 

, 

| Rule, Reduce the given Flemiſh. Sum, either into Pence, wo 
x - 


| 
N 
5 


. ab % 
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Ex. 1. A Merchant at Bruſſels delivers 579 I. 10. Flemiſh, 
Exchange at 35 546 d. to receive at London one Pound Sterling, 
How much Sterling muft he receive? wk. 


35:6 "6794 IO 5. 
34501 3550 
71 71) _ (3263 09; 06 + 


— 


Anßw. 326: 09 106 24 


Ex. 2. How much Sterling muſt be here paid to receive in 
Mn 8361. $5. 44. Flemiſh, Exchange at 36 6. 8 d. Flemiſh 
per pound Sterling? OT * | 


26:8 $361. $5. 44. 
3 60 | 
II © 501805 Groats 
Anſwer 4561. 45. 6 d. 11 


Fourty, To reduce Guilders, Stivers and Pennicks into 
Sterling, | | 


Rule, Reduce the ſaid Guilders, Stivers and Pennicks into 
Pence, two Pences, or Groats, which divide by the given Rate of 
Exchange (when reduced into the ſame Name) and the Quotient 
will be Pounds Sterling. xt] 


— 
— 


Note, That 40 Flemiſh Pence makes one Guilder. 


\ | Ex. 1; 


much Sterling he may draw the Bill 


_ multiply by the aforeſaid part. 


Sterling muſt be paid for 1587: 10 Stivers? 


58 Exchange. Sect. VIII. 


Ex. 1. A Merchant at Rotterdam delivering 1489 Guild. 
10 Stv, 8 Pen. for London, Exchange at 87 2 7 ref eh how 


© Ms. 


1489: 10: 8 

2 | 
427) 59581 (139: 10:84 

1688 


4971 
228 Anſw. 139: 10: 8 


Guilders. Stiv. 
Ex. 2. How much Sterling is equivalent to 4372 : 10, 
Exchange 36 5s. 4 d. Flemiſb per pound Sterling? 


br 1-2 

109 Groats — 1209) 43735 (401: 2:11 7 
1 
16 


Or more ſhort. 


When the Pence of the Exchange is ſo many, as that 40 
(which is the Flemiſh Pence in one Guilder ) is an aliquot 
part thereof. | 


Rule, Divide the Guilders, Stivres, &c. by that Aliquot part, 
end the Quote is the Sterling Money in Pounds, Shillings and 
Pence; but to reduce Sterling into Guilders, Stivers, &c. 


Ex. 1. How much Sterling, at 26 s. 8 d. Flemiſh per pound 


11) 1587: 10 1 
144306504 17  Anſw. 144: 06: O04 it: 


Ex. 2+ 


Sea. VIII. Exchange. 59 


Ex. 2. Exchange at 335. 4 d. Flemiſh per pound Sterling, 
how many Guilders, Stivers, C. may I draw for 179 J. 17 5. 
104, Sterling? ä | 


179: 17210 
Guild, Stiv. Penn. 10 


Anſw. 1798: 18 : o 1798: 18; og + 


Here note, That when the Rate of Exchange is ar Par, then the © 
Proportion between their Money and ours, is the ſame as between 
their Cloth Meaſure and ours; for as five of their Ells make three 
of ours, ſo, at ſuch Exchange, five of their Flemiſh Pounds make 
three Pound Sterling, or 5001. Flemiſh 300 J. Sterling. 


Of G ain or Loſs by Exchange. 


Note, That when Exchange is made with ah, France, 
Spain, &c. with which, as aforeſaid, London Exchanges for ſo 
many Pence for their Pieces. The Gain thereby is ſo much 
the more, by how much the Courſe of Exchange runs low; be- 
cauſe it is evident That I can receive more Ducats for 500 J. 
when the Exchange is at 53 d. than at 56 per Piece. 

But when I Remit for Flanders, or Holand, with which 


London Exchanges on the pound Sterling, the higher the Ex- 


Change is above Par, the more we have the advantage of 
Gain; for according to reaſon, I may receive more Flemiſh * 
Money for 1001. Sterling, when the Exchange is at 36s. 8d. 
than at 35 s. 4 .; for at 35 5. 44. I gain but 2 5. per Pound, 
but at 36s. 8 d. Flemiſh, I gain by Exchange 3 5. 4d. for e- 
very pound Sterling I remit. * 


TABLES 


Decimal Tables 
Fei ON. 
FL E M ISH Exchanges, 4 


At the moſt uſual 


Rates of Exchange. 


ſs. SECTION I0X.--. 
A DECIMAL TABLE. 


| The Value of |. The Value of 
Rate of | Pounds Sterl- | Pounds Flemiſh 
Exchan. | ing in Pounds in Pounds Ster- 
Flemiſh, ling. 
8." & | 
22 — EM ties. 1 6257 0 
I 1.041666 6233766 
2 1 .608 3333 „6217616 
3 +6125 © + 0 | 201550 
4 | I ,6166666 4 4431587 
511.6208333 6169665 
6 | 1.625.... 65153846 
7 | I .6291666 | .613$107 
8 16333333 [ 5122449 
: 9 | 1.6375... | .6106870 
10 | 1 6416666 6691370 
. 114 N 6458333 | 6075949 
33 — 6 4 606 
| 4 5541666 6045343 
| 2 | 1 ..6393333 | 50301 50 
| 3 1 --- | 6015037 
| 4 1.666066 oy 
f 5 | 1-6708333 5985037 
33 $70, 42 5970149 
| 7 | 1.6791666 | .5955335 
| 8 | 1.6833333 | 3540594 
$ 9 | I 6873... | -5925925 
101.6916666 5911330 
11169583331 5896806 
\ 34---- 117 . 3882352 
| 117041666 5867970 
3 17083333 5853658 
6 | 3 1.7124. 5839416 
N 4 {| 1 -7166666 | 5825242 
. 
N 


Set. IX. for Flemiſh Exchanzes. 


Pounds Ster- 
ling in Guil- 
ders. N | 


Rate of 
Excha. 


. 
SEED 


12 Value of | 


9. 6 
9.625 


9 
19.67 0 


| 


| 
| 


| 


— 


9.677 
E es, 
[| 9.7258. 


9 75 
9.2758.— 
8 
9 „ 
S. 
9.878 — 
9 
H. Ag 


— — — 


—— 


o pb. 
10.025 
10.058 
10.077 
1 


r 


— 5 | 
O © OS A 


10. 150. 
10.175. 
1. 
toasgg 


10% | 


v 
+ 

4 

0 — 
* — 


10.277 
10.3 


| 
| 
| 9.9 +6 
| 4 Aa 
| 
| 
| 
| 
| 


. wo = 


10.1250. | 


The Value of 
Guilders in 
Pounds Ster- 
ling. 


10416666 
.t0389610 
10362694 
10335916 
10309278 
10282775 
10256410 
10230178 
10204081 
10178116 
10152283 
10126581 
10101010 
10075571 
.I10050250 
10025061 


Py $5560 6 & 


09975061 
.09950248 
09925558 
.09900990 
9876541 
09852216 
09828011 


0977995 1 
0975S 
09732360 
-097087 36 
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Rats 


A 
YER | . 
1 OO OAK 9 » 


＋ O bv» 


2 © © 0 0m 


A Derima! Table 


| 
E 
| 
| 


| 
| 


— — 


6 — ä 
* 
i# . 


3 — — — — — — — —— 


* 


Sect. IX. 


Ine Value of The Value of 
Pounds Ster- Pounds Flemiſb 
ling in Pounds J in Pounds Ster- 
Flemiſh. * ling- 
7208333 5811138 
725 5797101 
5291666 5783132 
7333333 5769230 
73752 5735395 
7416666 5741621 
74583331 5727923 
* 5714285 
7541666 5700712 
7583333 568720 
aB 5673758 
7666666 5660377 
2708333 5647058 
775 5633802 
7701668 5620609 
7833333 5607476 
787 5594405 
7916666 5581395 
2558333 5568445 
8 55355555 
8041666 5542725 
8083333 5529954 
8125 5517241 
866666 5504587 
8208333 5491990 
1 5479452 
8291666 5466970 
83333331 845445 
8375 — [ 5442176 
8416666 5429864 
8458333 | 5417607 


: Rate of 
Exchan. 


3 ae 


34 5 
6 


wp — C 
-»— O © Cw One w  - 


| 


| 


The value of pounds 
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The value of Guil- 


IO. 28 oa 
4 19.375 9 0 


NCA wo 


. 
* 


10277 
10.775 
10. 8 
10. 825 
16. . 
10. 878 


Sterling in Guilders. 


10. 325. 


10.4 9 „* „ „%% 


10.44 
10.4775 


| 10.725 


10.9. 5 „„ 5 


+ Þ 


| 


| 


ders in pounds Sterl. 


— 


09685231 
. 09661935 
. 09638553 
. 09515383 


09592325 


. 09569368 


| + 09546538 


. 09523808 
. 09501186 
. 09478681 
09456263 
09433961 
. 09411763 
- » 09389671 
29367681 
09345793 


09324008 


. 09302325 
. 09280741 
99259259 
09237875 
09216590 
09195402 
09174311 


« 09153316 


. 091 32420 
„09111616 
. ©9090909 
. 09070293 
» 09049773 
» 09029345 


4 


Rates 


5 


＋ wv « 
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A Decirbdl Table ect. IX. 
The Value of 


| 
| 


„ 


— 
9 


| 


— _ ws 4 i. 4 
* * 


The Value of 
Pounds Ster- 


ling in Pounds 
Flemiſh. * 


7208 333 


7255. 
7291666 
7333333 
7375 
7416666 


7458333 


7 
7541666 
7883333 
7625 


7666666 


I 
I 

l 

I 

1 

I 

I 

I 

I 

I 

I 

I 

1 .7708333 
LIVE - 
I .7791666 
I -7833333 
1.787 
I 7916666 
1.958333 
t 

I 
I 
I 
l 
I 
I 
1 
I 
I 
I 
1 


* {5 7 
8166666 
8208333 
„ 
8291666 
8333333 


. 


8416666 
8458333 


— — CE „ — 
. 


Pounds Flemiſb 


in Pounds Ster- 


ling: 


— 


5811138 
5797101 
5783132 
5769230 
5735395 
5741621 
5727923 
57142853 
5700712 
5687209 
5673758 
5660377 
5647058 
5633802 
5620609 
5607476 
3534405 
5881395 
5568445 
3555555 
5542725 
3529954 
5517241 
350587 
549199 
5479452 
5466970 
5454545 
5442176 
5429864 
3417607 
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E 2 


Rate of | The value of poundsj The value of Guil- 
Exchan. Sterling in Guilders, | ders in pounds Sterl. 
| d _— | — — 
8 4 
34 58 19. 3255. . 09685231 
6 10. 33 ogs61835 
„ 10.375 09638553 
838 10. 4 . 096153383 
9 10. 425. | +» 09592325 
10 10. 43. 0569368 
11 10. 475 09546538 
35.— 10. 757 909523808 
110525. 09501186 
2 W. 9478681 
3 10.5755 . 09456263 
4 10. G6. „09433961 
5 10. 625. . 0941 1763 
6 10.68. |  » 09389671 
7 10.675 29367681 
8 10.7 9345793 
9 10.725. 09324008 
10 102777 09302325 
11 10. 775 [ . 09280741 55 
36-=== 10. 8 . 99259259 
1 10. 825 , 09237875 
2*F* 1084 pooc . ©9216590 
3 10. 875 09195402 
4 10. 9 „„ „„ - „ 
5 10.9258 „09153316 
6 10.9 . 09132420 
7 10.975. « 09111616 
8 11 . . 09090909 
9 11.025 09070293 
10 11. . 09049773 
IT | 11.075 . 09029345 
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A Decimal Table 


Sect. IX. 

The value of The value of 
Pounds Sterl. | Pounds He. in 
in Pounds. | Pounds ſter. 
7 | | -5405495 
1 .6541666 5393258 
nn 
„ hvar45 
„ 
1.879666 | 5321508 
186% 1 
15 85 529801 
1.8916666 ⁶ 5286343 
op | Tees 

Of. 4}. ene 
I .g9041666 |} .5251641 
9023388 | pa. 

9126 52287 
19166666 f 5217391 


Rate 


for Flemiſh Exchanges, 


— 
. 


FF 
7 
f 


| d 


1 
A : 
- 
— —— NY 


89 
4 - 


—— — . — 


k 4 


The value of | The value of 
PaundsSterl. [ Guilders in 
in Guilders. PoundsSterl. 
11111 | o god oo 
11.125. 08988763 
11.15. 08968610 
11.175. 8948 545 
He. 108928571 
11.226. 08908685 
11.25 ..... | 08888888 
11. 275... | .o8869180 
Hf. a5 .08849556 
1132. | .08830021 
03368 £0. | o88 10571 
11.375... 08791208 
De eee | .o08771928 
It.425-.. } 08752735 
11.48% 08733624 
11.475 | .08714596 
Fe 08595651 
* 


3 The 


ef  Exthanee.. 0 Seck. IX. 


{ 


"The Explication. | 


Os 


The firſt Column ſhews the Rate of the Exchange, from 
225, to 38 5. 44. and is extended no farther; for a regu- 
lation being made of the Coin, it's not prdbable it will 
riſe higher, or fall lower than thoſe Limitations. 


2, The ſecond Column on the Leſt- hand, ſhews the value 


of Pounds Sterling, expreſt in Pounds Flemiſh, whereby, at 


the firſt view, you diſcern what is the amount of 1, 10, 
100, 1000, Cc. to ten Millions of Sterling, in Pounds He- 
miſh, at any of the inſerted Rates of Exchange: For Exam- 
ple, If the Exchange is at 35 s. 2 4. One Pound Sterling be- 
ing Equivalent to one Pound fifteen Shillings and two Pence 


at one view; therefore it appears, -that f 
J. J. 7. a. N 
10 J. Sterling makes 17: 11: 8 
100 175 : 16: 8 Hen. 
1000 4 1758: 6: 8&c. 


all which Hemiſh Moneys are found in the Line againſt the 
ſaid given Rate of Exchange: But if the Sterling Money, 
for which the value in pounds Flemiſh is required, conſiſts in 
odd Pounds, or have Shillings, Cc. annexed ; then multiply 
the Flemiſh Money, at the given Exchange, by the Sum in 
Sterling, and the Prfdu anſwers the Queſtion. Thus 67 J. 
10 5. Sterling, multiply'd by 1, 75833, the Flemiſh Money 
at 35: 2, makes 118 J. 13s. 9d. Flemiſh, | 


3. The Third Column on the Left Page ſhews the value, 
or amount of pounds Flemiſh in Sterling, after the 
ſame manner as the ſecond ſhews the value or amount of 
pounds Sterling in Flemiſh Money: | | 


For 


14146 yr | A 50 71 NOM 207; 171 
3 oh Fic 3 — ee 
| Bs Suite lg abs” 21 * | 
At dhe EMS: 8 of 35 5.2 a. x! 'A Mat of one Pint 
Hemiſpbeĩng Equivalent to. 5687209, or J. 1144.4 Ster. 
Therefore 10 Flem. makes 5.687209, or 5: 1229: (ling 
100 . 56.87 209, or 56:17:6: (very 
and N 368.7 209, or 71 14:5: Jnear 
Sue 1: i — od It * of 


vie 65-2 8 
But iy your Flemiſh wi the "value. K. which is re- 


quired in porn, —_ of odd Pounds, or have Shil- 
wes. Ac. annex d, Weg the ſame by. the Sterling, 

fore directed, mol the Product of ſuch Multiplication, 
anſwers the Queſtion 3 ſo the Exchange being at 35 5. 24, 
1371. 10s. Flemiſh, multiplied by .5687209 Sterling, pro- 
duces 78 J. . 19912375, or 780. 4s. + Sterling. 


4. The Fifth Column, or the ſecond on the Right-hand 
Page, ſhews the value or amount of Pounds Sterling in 
Guilders ers, or what number of Guilders Tought to receive, 
or pay, for any Sum of orci; at . 1 the — 
Rates of Exchange; 


; For , Example- . 


At the aforeſaid wchange of 255. 2 d. it appears, that 
10 Guilders, 10 Stivers, and 3 Pennicks, are nnn to 
one pound Sterling, as likewiſe, that 


* 


Guild. Sivers K .! 


105 10 are to 10 4 E 
1055 to 100 Sterling. 
105 50 to 1000 


It 
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ſthe Sterling Money is in odd Pounds, or have Shil- 

li ag: Cc. annexed, you are to multiply the Guilders cor- 

rel ponding to the Rate of Exchange by your Sterling Sum, 

28 above directed; ſo 132 J. 10s. Sterling, Exchange at 

25% 24. will be Found to In: FIR OS, 85 
Vers, 8 * 4 >. 


* „ 
* " of w — 85 " " 4 2 * 


v. The laſt Gen ER \the value of F thin in 
pounds Sterling, or how much Sterling I ought to receive, 
or pay,. for any number of Se at any of the Pe 


cify'd Rates of Exchange, | 1 IO” 


Te wi L 2 | 59 


So at the albreſaii ate of Eadbnge, . 1. 24 


4 Guilder om, eee or rs WWE 4 
ring; 3 db — 9 | " | n 25 


mee. 
eee r e, 
10 make 7 der er gn : 3 Sterling 
00. 5 428681, or 9: o 6 : 2 Syery. > 
1000 94 78681, or 94: 15 ;. 8: : near. 


* 


If your Guilders be in odd Numbers, or have Stivers 
annex d, multiply them alſo. by the Value in Sterlin 
correſponding to the Rate of Exchange, and the Produc 
will anſwer your Demand. 0 


Guild. Ine. Penn. 
So 1297 : 17 : 8, Exchange at 36 C. 2 d. be- 


ing Pultiply d by 09478681, amounts to 132 . 10 Fo 
Sterling, as abovcſaid. . y 


-; Hap T& Note, 
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A Note, * _ of the Tables — 2 handy fo 
high, is, That you may be more in 
altho you't ſeldom have occaſion to make aſe of 
more than five or fix Figures. And the Dots plac& 
to the Right-hand' ate incerted for the more eaſie, 
and ſafe, Obſervation of large event Sums. But 
if the caſting up of odd Sums ſhould be thought as 
troubleſome to he effected by theſe Tables, as 
by the common Method of doing them (though 
in all Caſes perform'd by one ſingle Multip 
cation) yet Even Sums moſt conmonly ers = 
in Wa Remitting 1 — the uſeſul- 


neſs of theſe Tables will be ſuthciently Manifeſt. 
a * 7 Anz. *; 7. Py 4 - FTY Ty | k 1 f a 
i T6 2 Nr 110 eK } 35x 
4 4 : * 18 
9411 + 
2 | N 13 
86 21 be d. : 


"SECTION. X 


of MEASURING. 


1206 0 0 211 
I 


a 80 1 


a n 4 E 


1 various int aid, are Three, * 
45 fu 17 


J. Lined ara thy b wmin aning Ie Meaſu we, in that 
it reſpects Length only, the parts whi 


"A Inches, © 1 Foot, 
3 Feet, 1 Tara, 
161 I 1 Rodd. 


II. Superficial, or Square Meaſure, in that it reſpefts 
Leng! peri, the parts are, viz. 


ww 


144 Inches, fi Foor, 


72 Inches, 4 4 72 
36 Inches, | 17 of 4 Hot, 
48 Inches, of 4 Foot, 


18 Inches, > 7 4 quarter of 4 Foot, 
272 4 Feet, I Rodd, 
126 Feet, | | z 4 Rodd, 
Inches 


1296, or 9 Feet, 1 (1 Tara. 


Note, That in dividing by 2724, which reduces Super. 
ficial Fees into Square * s, Work- men take no notice * 


"7 —_— Meaſuring 
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the 4 of the Foot, — only by 272, _ gi 


Daunen u little den 


= 41 , 


71 wil 


In. ld, or Cube Meaſure, reſpoting zo ven 


and Thickneſs 3 whoſe parts are, 


Inches. 

1728, I Foot, * 

1296, + of 4 
$64, 1 of « Foot, 
432, Cc. 1 of 4 Foot, 
27 Feet, 1 Tard. 


A General Rule. 


Multiply the Length by the Breadth, and the Produft is 


the I Content. 


Demonſtration. 


For if a Line, A B, being divided into any number of 
| 2 parts, be moved conftantly at right Angles with ano- 


Line, BC, divided into any number of ſuch 
equal Parts, as are in, A B, it will, when it wa 


„ 


74 Meaſuring. Sei. X. 
vancd to one part of, B C, deſcribe, thereby as 
Squares as there are Parts in; ly and if 3 
further, to the next Part, it will deſcribe as many more 
Squares, and ſo the ſame number of Squares will be as of- 
ten deſcribed as there are Parts in the Line, B C, and 
Ear. oy 41 be as 207 Squares in the 
ace, m y theſe Lines, as e are Unit: in 
Troduff of the Parts of the two Sides. "ee 


A e. 


1 — 3 th. ** 
„ — 1 
- & , 2 \ : 
* 
- | g ' 
4 A 
. C 4 > 
Tc | 
x * 


— 


N N 


— — | Ne 
f e ; be 
| Now the Square of any thing is found three ſeve- 
ral ways, Viz. 


1. By Decimals, 
2. By aliquot Parts, 
3. By croſs Multiplication. 


All which T ſhall promiſcuouſly uſe in the following Ex- 
amples- But the latter of the thres is us'd by moſt Work- 
men, except Glaziers,, whaſe. Foot heing Decimally divided, 
caſt up the Content of their Work by Decimals. _ 
How to Multiply by the two laſt, ſee my 4th Head in Mul- 
tipli. ation. | N 


The 


Note, The Content of Work, gh cer Foot, the 
Tard, the Square, or the Rodd, viz. 


75 


& By the Foot. 


" Glazing LF Moſning. 


Dimenſions are taken in Her and luches, the 
Content given l Foot Square. 


Exa y 
rar of Glaſs which is 4 Foot 


10,9% Anſw, 10 f. 890 


In Maſoning. 


k, Suppoſe a Yard 4b with Free- ſtane, viz. Length 
22 bm 4 Inch. breadth, 15 k 2 


ter 7 Inch, how many Square Beer? | 


Meaſuring. Sekt. x 


5 Feet In, Parts. 
37 4. 4 Fatt. 337. 4. 4 


But if only the Breadth was given, and it were requi- 
red how much in Length will make a foot Square, ſee Mr. 
Kerſey's 51 Queſtion of his 10th Chapter. 


II. By the Yard. 
Painting, Joynery, Plaiſtering, &c. 


Dimenſions are taken in Feer and Inches - 
but the Content given in Square Yards, found 
by dividing the Superficial Feet by 9. 


In Painting. 


Feet. Inches 
Example, The Height of a Room being 12. 4, and 
24 feet 11 Incebs about, how many Square Tards? 


84. 11 about 
I2 . 4 high 
1019. 0 
4.8 
91047 - 2 * 8 i = Ta. feet. inch. part. 
nn nns z 3 


* Joyn- 
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Joyner). 


Example. How many Terds of Wainſcot, doth that om 
take, up whoſe Zeigth is 12 feet 3 Inches, and Compaſs , 
104 feet 6 Inches ? , | — 


- 


feet. inches. 
Ic4 . 6 
12. 3 


1248 . © 
£5 ; 
. 
9) 1280 , 1 . 6 Jar. feet. inch. parts 
142 2 1 % 6 Arf.142,4 . 1...0: 


Plaſtering. 


Example. How many Yards in a Cieling 47 feet, 4 Inches; 
7 Parts Long, and 18 feet Broad? | 


47 + 4 » 7 long 
6 broad | 
284. 3. . 6 7 
EE 3 | 
99 $52.10 «0 - VA 
94. 6. 10. 6 Tar. feet, inch. parts. 
FE Ficit, 94 . 6 4 19 « © 


—_ 


| | : bat iF vou 
Under which head you may further note, that if 2 
mutriply the 4 partof che lengby by the 3 of the breadth, the 
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Product will be the Content in Square Yards, it being th 
lame £0 take 3 of Lineal as 3 of Tuperficia Meaſure. 5 


III. By the Square. 


Partitioning, Flooring, Roofing, 
Tyling. 


Dimenſions are taken in Feet and Inches, but 
the Content or Value is by the Square of 10 
Feet, done by cutting off two Figures of the Sa- 
perficial Feet towards the Right-hand. | 


Partitioning. 


Example. How many Squares are contained in that Work 
120 is 199 feet 10 Inches, in Length, and 10 feet 7 inches 
igh ? a 


—— LS $ — - 
— 1 — 


— 2 
— — 


199 . 10 
3 
1998. 4 
66 7 . 4 
49 11 . 6 
21,14. 10.10 Square feet, Inch, parti. 
Anſwer 21. 14. 10 , 10 


am 


<- 


hag > 4 4 - — 
— — — . XZ 
— — ——— a> — „ — 
- 


From which ſometimes the Content of Dyors and other 
Vacancies are dedufted, : 
Floor- 
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Flooring. 


Example. A Floor being 49 feet, 7 inch. 4 part. long, 26 feet, 
5 inch. broad, how many Squares ? FP 525% 


8 
Anſw. 13,14 8. 4 


Roofing. 


Example. Suppoſe an Houſe 18 feet 4 inches in Nom, 
— 37 feet 10 inches in Depth, how many Square in the 
Root ? 


37. 10 
LIN 
113.0 
RECON >. 
* 3) 681 „0 
* 12274 
4) 692.7. 4 
Square feet, inch, pots } + Sadded 
Anſw. 10. 40. 5 10,49 » 5. © 


Here note, after you have Multiply d the Depth by the 
Front, and ſo found the Content of the Ground-Plat in Feery 
half of which, being added, gives the Content of 2 
Pitch Roof, which reduce into Squares. | 


F 2 IV, 
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WW. By the Rodd, as in 


Brick-Work. 


| Dimenſious are taken in Feet and Inches, and 


| the Content given per the Square of a Rodd of 
2 16 2 Foot. 


The Content of this Work is found in the ſame man- 
ner as ali the other, to wit, by Multiplying the Length 


by the Br-2dth, and only differs from the former in two 
things, | | 


| 1. When you have ſo found the ſuperficial Content in 
Feet, divide it by 272, © the ſquare Feet in one Rodd, the 
* Quote is Rodds, the Content being always ſo given. 


| 2. That when tis more or leſs than a Brick and 5 thick 
it muft be reduced into that thickneſs, being always 
\ meaſured by the ſquare Rodd of a Briok and 4. To do 
which obſerve, | 


Rule. MultiplytheProdutt of the Lergib and Height of the Wal 


1 by as many half Bricks as it contains in Thickneſs, which Pro- 
g duct divided by 3, gives the Content of, the Wall, 1 Brick and 
| 4 thick, which ſuperficial Feet divid®*by 272, the Quote 
is ſquare Rodds reduced to 1 Brick and 4, or more ſhort by 
[ the following Table, 
l | 
i Brick. 
* 1 Subſtrat * 
| 2 Add Reduces the faid 

For & 3 Multiply by 2 % Thickneffes into 1 

4 Multiply by 2 I Brick and 3. 


6 Multiply by 4 
Ex. 1. 


Seft. X. Meaſuring. 9: 


Fx, I. Suppoſe a Wall of a Garden 213 feet about, and 
13 feet 4 inches high, and 1 Erick and 4 thick, how many 
Rodd ? | 


213 
12.4 
2769 . © 
71.0 AFodds, fees. 


272) 2840 © (19 . 120 
120 


Ex. 2, How many Nodd of Brick-work in that Wat 


which is 40 fret. 7 inch. long, and 11 feet high, being 1 Brick 
thick ? 


4 


| feet. inches. 
40 « 7 
11. © 


3) 445 . 5 
| 148.9. 8 
Rodd. feet. inch. part. 272) 297 « 7. 4 
Ayxſw. 1. 25. 7 . 4 1.25 74 


Ex. 3. If a Wall be 254 feet about, and 12 feet, 7 iucbe: 
highs and 3 Bricks thick, how many Rodd? 


254 { 
— 
3048. © 
127. o 
21 . 2 
Rodds, feet, inch. 2196. 2 
Anſw. 23 : 136; * 2 Redas, feet, inch, 
272) 6392 3 4 ( 235136: 4 
« 952 
136 


of 
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Of ſolid Meaſure. 


Which reſpecting Length, Breadth and Thickneſs. 


ne Multiply the length by the breadth, and that Produſt by 
Depth. 
Otherwiſe, Multiply the Ares of the Baſe by the height, the Produſł 
Lives the ſolid Coment, which if in Feet, divide by 27; the ſolid 
Feet in one Tard, redaces them inis ſolid Tards, if in Inches by 
1728, gives ſolid feet, &c. 

Demonſtration. 


For a Surface ABCD being imagined to move, ſup- 
poſe upwards or downwards, ſs that its Points A, B, C, 
D, deſcribe the Lines AH, B G, C FP, D E, and conſequent- 
ly, each Line therein deſcribe other Surfaces, &c. there will 
be generated by this Moticn, a Magnitude called a Solid, 
having three Dimenſions, viz. Length, Breadth and Thickneſs; 
Therefore that Surface AB CD, being divided into little 
Square Area's, and moving the heighth AH, divided by a like 
meaſure for Length, may be conceiv'd to preduce as many 
little Cubes, as is the number of the little Area's in the 
Surface AB CD, multiply'd by the number of Diviſions 


in the heighth A II. 


. 


ee, , 


— 


5 
1 


— 


Timber and Stone. 


The Content given by the Solid Foot. . 
Ex: 1: 


Seft. X. Meaſuring. = $3 


Fx. 1. How many Solid Feet is contain'd in that piece of 
Timber, whoſe Length is 17 Feet 3, Breadth 23 Inches, and 
Depth 2 Feet 7 Inches ? | | 


Anſm, 86 feet, 7 inches, 9 parts ++ 


| 'Length 52 9 man 
Ex. 2. A Stone 3 Breadth 3 211 8 . 
Depth, 27 8 


2.10 
þ © 9 
19 . O7 
T:- 132346 
O +. 11 9 


22 . 6. 2 
2 28 „ 0 


45.0.6 feet, inches, parts 
11. 3. 1. 6 Anſ. 60 :100 3 8 
3-.9-.0.,6 
50. 0. 8. 0 


Digging. 
The Content given by the Solid Yard. 


Ex. 3. A Vault dug 9 feet Peep, 44 Long, and 3 fees 
9 Inches Broad, how many ſolid Yards ? 


4 » 6 Kength 
+ 9 + © Depth 
40. 6 
- 3 , 9 Breadth 
121. 6 
20 . 3 
107 1.0 
27) 151, 10 6 54. feet, incb. par. 
; 4 Anſw. 5 : 16 10. 6 
2 Ex. 4. 
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Ex. 4. How many Yards of digging will there be 8 
that Cellar that is 25 fret 4 inches long, 15. 8 Broad, and 
7 feet x deep? : 


Anſmer 110 yards, 6 fect, 3 inch. 
For the Menſuration of Round and Square Pillars, Pyra- 


mids, Cones, Globes, Cylinders, &:, ſee Mr. Kerſey's 19th 
Chapter of his Appendix, | 


Soli Deo Gloria. 


„ he. 
WO „ ——— N 


ADVERTISEMENTS. 


— 


New Copy-Book, containing great variety of Pen- 
 manſkip, in thirty Plates, having the Alphabet of 
Capital and Small Letters, Miniums, and Joyning of the 
moft uſual Hands 3 together with an Alphabet of large 
Roman Capitals, with very little and free turn of ſtroak: 
The, whole Book being adorn'd with near one hundred 
new Figures and Fancies, made more open, looſe and 
ftrikable, than any hitherto publiſhd, and that from the 
Original Papers of the late Incomparable Mr. obn Seddon, 
who was juſtly thought, by reaſon of his Lively and Bound- 
tefs Fancy, as great a Maſter in the Ornamental part of 
Penmanſhip as every our Nakion produc d. Done by 
George Shelley Writing Maſter, and Author of this Supple- 
ment. And 7ubliſh'd by Mr.7homas Read, Clark of St.Giles's 
in the Fields. 


All ſorts of Mathematical Inſtruments, either for Land or 
Sea, are accurately made in Silver, Braſs, Ivory or Wood, 
as alſd all ſorts of Weather-Glaſſes, by Richard Glynne Mathe- 
matical Tnftrument-maker, next Door to the Latin Coffees 
houſe in Ave-maria-lane, near St. Paul's, London. 


